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EDITORIAL COMMENT 

N a long speech dt- live red at Manchester 
before the holidays. Lord Weir made 
many interesting and withal reassur- 
ing statements with regard to the 
future of commercial a\nation. We 
regret exceedingly that owing to the 
incidence of the Christmas holidays, 
and the consequent necessity of going 
to press early with last wreck's issue of “ Flight.” 
it was impossible for us to reproduce or to comment 
on the speech. However, it was so 
^on the important tliat we feel it is very much 
Future ^ t:ase of better late than never, though 
we feel that an apology is due to our 
readers for our seeming lack of enterprise. Describing 
himself as an enthusiastic optimist, he nevertheless 
warned his audience, and through them the whole of the 
count iy% that at this highly critical period of the his- 
tory of the new transport nothing but harm can come 
from not facing the facts , while the future might be 
gravely prejudiced by impatience for showy results. 
The success of the operational side of aerial transport, 
he fK)inted out, depend upon measures which 
cannot be carried out in five minutes. These measures 
must bf' : The development of navigatirmal instnic- 


tion by really sound and sevtTc training ; the crea- 
tion of an energetic meteorological service, spt-cially 
designed to help air transport ; the adoption of im* 
proved systems of wii’tless telegraphy and telephony^ 
and the adoption of a first<lass systtTii of day and 
night marking of landing places and aerodromes. 
If these measures are taken, then he was quite dear 
tluit in five years' time there vnU bc' nti more diflli- 
culty in na^dgating an aeroplane over a long course 
ill foggy or otherwist^ bad weatlier than there Ls now 
in navigating a ship. If thest^ measures are not 
taken, if hard and continuous experimental study is 
not put into the problems yet unsolved, then trouble, 
delay and discouragement uill certainly ensue. 

It is just as well that these remarks of the Air 
Minister should be taken well to heart. ** Flighi ” 
has invariably pointed out that great as the poS“ 
sibilities of the future undoubtedly are, we must ha^^e 
patience— even infinite patience — if we are to reap 
the full fruits of the enterprise of the past and that 
which must Ix^ put into the future if we are to reacii 
the full limit of progress which sane, sound pidiey 
can scarcely help achiedng. We are* gl^id, even 
thankful, that Lord Weir in the midst of his optimism 
has thougiit well to utter the very warning we our 
selves have uttered more than once. 

On the other hand, w^e have those within tlie move 
ment who profess to see no particular future for com- 
mercial aviation within the Britisli Isles, at any rate. 
At the other extreme, there are those who appear to 
think that all that remains now is that the restrict ic ns 
on flying should be at once removed hi order that wv 
should be able to go straight ahead. As Is alw'ays 
the case when such matters of higli import arc the 
subject of discussion, the truth lies midway betwci n 
the two extremes of opinion. Undoubtedly, tlierc 
is an enormous future before the movement, but we 
sliall havt^ to “gang warily" if that future is to Ik* 
consummated to the full. Lord Weir is most cer- 
tainly right when he says that nothing but grave 
prejudice to the future can result from impatience 
for showy results. As to the measures suggested 
to be adopted in advance of real development, it 
is unquestionable that the Minister is on thoroughly 
sound ground in his recommendations. Aerial navi- 
gation, in spite of all the War has taught us, is still 
an infant science, and we are still to some extent 
seeking for the sound methods which must be evolved 
before we ran expect to make the navigation of the 
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air as certain as that of the seas. Much has been 
done towards attaining that end. In fact, so much 
has been done that it only remains to make the art 
of navigation in the air automatic, so to say. Com- 
passes and instruments generally have long passed 
the stage of crudity in which the outbreak of war 
found them, and it is more in the tnanner of their 
use and the best methods of instruction and applica- 
tion that we have to make improvement tlian in the 
actual navigational instruments themselves. Again, 
there is the question of constituting a real and effi- 
cient meteorological system for assisting air trans- 
port, During the War the additional knowledge we 
have been able to gain of the conditions ruling in the 
upper air have taught us much, but that knowledge 
wliich we possess requires to be co-ordinated while 
we are seeking for still further improvement in the 
methods of forecasting the weather. Obviously, 
the comparatively loose system of storm warnings 
which sufficed for the mariner falls very far short 
of the requirements of the aerial navigator, for reasons 
which are so apparent that they need not be stated. 
Improved systems of wireless, both of telegraphy and 
telephony, must come into use. As a matter of 
fact, things have been accomplished during the War 
that are wonderful and have vastly simplified the 
problems of aerial navigation, and in this direction 
it is purely a question of amplifying what we already 
have in order to fit in with all the needs of commercial 
transport. Need for still further improvement there 
undoubtedlyis, and just as certainly it will be achieved, 
since there is no finality in anytliing. The main 
thing is that in this direction the strides that have 
been made in the past four years will, when the facts 
can be disclosed, seem more like a page from a work 
of romance than a sober statement of achievement. 

^ ^ m 

It is satisfactory to know that the 
S^e present Air Minister is dead against 
Monopoly ! ^JiJ^hing in the shape of a State 

monopoly of commercial aviation. We 
trust most sincerely that his successor at the Ministry 
will hold the same views and continue along the lines 
of the same policy. Lord Weir does not believe 
that tlie best ends of civilisation would be served by 
keeping civil a\iation for a Government monopoly. 
Co-operation between the activities of the State and 
the activities of the private firms would produce 
the finest results, he thinks. The State must be the 
pioneer ; it must help, encourage, guide and exercise 
, control ; it must be in a position to say, “ Thou shalt 
and '' Thou shalt not,” but emphatically it must 
not monopolise. There must be a department of 
control, which must be in the charge of a few men, 
but of the best available men, who must be highly 
paid — men accustomed to wait patiently for results, 
and not men who want to be in the middle of next 
week before they have got over Sunday, Such a 
department must be broad-minded enough to engage 
the interest and enthusiasm of the biggest people for 
the biggest schemes. It must strive to acquire 
the best qualities of a private business, and it must 
function as far as possible like a private business, 
for a public end. This new department should spring 
out of the existing Air Afinistry, which must be re- 
constituted and reorganised so as not only to control 
the administration of the Royal Air Force, but to 
act as the supreme authority for the development of 
civil aviation. 


This all sounds very well indeed, and we should be 
quite content with the programme outlined if we knew^ 
that the Ministiy^ was to remain in perpetuity under 
the administration of a business man like the pre- 
sent — or is it the late ? — ^Air Minister. But before 
we can view it all with perfect content, we should 
like to see the draft of the proposed legislation which 
is to give effect to this programme. It seems to us — 
we are not at all inclined to cavil at the outline 
sketched by Lord Weir — that if such a programme 
were administered by a broad-minded business man 
it would come as near to the ideal as anything can 
in this very imperfect world. On the other hand, 
it is possible to see how it could, in other hands, 
come perilously near to being that very monopoly 
against which we have invariably raised our voice 
in protest. Experience of departments leads to the 
knowledge that, as a genera] rule, they are much 
fonder of the formula of " Thou shalt not ” than of 
the permissive '' Thou mayest,” and it is here that 
the danger of overmuch control lies. Agreed that 
there must be control, and possibly a good deal of it, 
we shall have to watch very carefully what is done 
when the time comes for the actual terms of the 
regulating Acts of Parliament to be formulated. 


The first essential step to be taken by 
International such a new department as that dis- 
cussed by the Air Minister must be to 
Flying ^^^ettle the details of international com- 
munications, involving the settlement of 
an international aircraft convention. Such a con- 
vention has, said Lord Weir, already been drafted, 
and is being submitted to our Allies* If they sub- 
stantially approve it, an International Air Conference 
will be held, and, he said, there was every reason to 
believe that within the next four or five months the 
principal nations of the world would have reached an 
agreement on this momentous matter. Similarly, 
domestic legislation will have to be passed for the 
regulation of Bying in this country. The draft Bill 
has been prepared, and it is anticipated that within 
a few weeks after the assembling of the new Par- 
liament a useful Act will come into force. Until this 
Convention and this domestic legislation become 
operative, there can be no private flying at all, either 
international or in this country. 

It would be idle to endeavour to anticipate the 
ultimate shape to be taken by the foreshadowed 
legislation. It would bt' just as futile to try to lay 
down what should and should not be done, and 
exactly how. We canonlywait and see what the pro- 
posals of the Government and of the nations agreeing 
to the Convention are like, and the effect they are 
likely to have on development, before proceeding to 
discussion or criticism. At the same time, we may be 
allowed to express the hope that the negotiations 
leading up to the conclusion of the International 
Convention will be made as public as possible. We 
do not want to find ourselves faced with accomplished 
and unalterable facts, which may be to the detriment 
of the future and which might have been changed or 
modified as the result of open discussion. 


Reverting to the question of domestic 
legislation, Lord Weir suggests that the 
® State should acquire in permanence 

a large proportion of the existing military aerodromes, 
and should render them available for general use 
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by leasing sheds to private operational companies 
and merely charging a fee for landing. In this way, 
while the State would not suffer, private enterprise 
would be relieved of an exceedingly heavy capital 
charge. 

The State, Lord '.Weir suggests, should undertake 
the training of all pilots to^be employed on public 
transport services, whether such services are in the 
hands of the department itself or in private hands. 
Such a course would, it is believed, secure! public 
confidence in the efficiency of the pilots, and would 
provide a reserve of pilots for the Royd Air Force 
in times of emergency. Further, the new depart- 
ment should undertake the mapping out and the 
marking of aerial routes, the lighting of them by day 
and by night, and the inspection and certification 
of all private aircraft. Above all, it should attend 
to the special meteorological developments. Finally, 
it should be ready itself to undertake the’carriage 
of mails, goods and passengers wherever private 
enterprise may be found lacking. 

There is one point in this part of the programme that 
we do not like at all, and that is the reference to the 
State training of pilots. Does that mean the closing 
down of the civilian flying schools from which we 
drew our pilots at the beginning of the War, and to 
whom we owe a deep debt of gratitude on that count 
alone ? If it does mean that, and it can mean no 
less, then we say the proposal is an eminently unfair 
one and should be fought tooth and nail by all who 
are interested. It is not as though there were any 
real case to be made out for the State training of all 
pilots. We are not aware that the standard of 
efficiency has ever been greater in the case of the 
pilot trained in the Service than in that of the one 
who has been privately taught, until the War had 
been in progress long enough for the services to be 
able to organise a complete system of training and 
the civilian schools were closed down. By all means 
let us have a system of State licensing of pilots to be 
employed in flying public service aircraft. In fact, 
we agree that it is highly necessary that nothing 
should be neglected to secure the safety of those who 
use the air and of those over whom the aircraft of 
the future will fly, but we are totally unable to see 
wherein the public safety is likely to be made greater 
by the mere training of pilots by the State. There 
is simply nothing at all in the argument that the 
public will have more confidence in the State trained 
pilot. All the public wants to reassure it is the 
certainty that pilots are properly trained for their 
work. As to where they are taught and by wliom 
the public does not care two straws. It is unfor- 
tunate that the official view seems to be to the 
contrary. At once we have a State monopoly of 
training, and it gives one to think that , having secured 
a monopoly in one direction, there is always a danger 
of extension. In our view, it will not do at all. 
The civilian schools have dene excellent wcik in (he 
past, and are fully capable of turning out good pilots 
in the future. Moreover, what is to become of the 
many fine pilots who have served us well during the 
War and who have planned to make the teaching of 
flying their profession afterwards ? The State cannot 
find employment for all of them, and furthermore 
there are many who do not care about the State as 
an employer. Is the sole avenue of livelihood to 
be closed to these men just because someone in 
authority wants to keep the training of pilots as a 
closed preserve ? We trust not, and we look to those 


who have made the aerial interest in Parliamen*^ 
their own to see that this most objectionable proposal 
is not allowed to pass the scrutiny of the two Houses. 

The scheme, said Lord Weir, would cost a lot of 
money according to the pre-War standard, but a 
very little according to the standards of war. How- 
ever much it cost, it would not be -expensive, for it 
would serve two ends, of which the value is beyond 
money. First, it would provide the country with 
a new and tremendous industry which in a supreme 
degree would constitute and maintain the arterial 
system of the great civilisation of the future. Secondly, 
it would do honour to, consummate, and justify 
the magnificent work begun by those who are dead 
and whom we mourn, 

There is nothing that rings truer in the whole speech 
than this tribute to the dead. What we owe to their 
unselfish self-sacrifice we even yet do not know, nor 
can we adequately appraise the enormous advance 
we have made in aerial science as a result of it all. 
We have heard it said, with a strange lack of the true 
sense of proportion, that aviation has advanced by 
ten years in the past four. No-one should dare to 
appraise the progress in terms of time. Even if we 
say that we have made the progress of a century of 
peace during the War, it is probably to fall far short 
of the actuality — it is utterly impossible to even 
visualise the sum of the advance, and we shall do well 
simply to keep before us the appreciation that all the 
vast progress that has been made, all the achievement 
that stands to the credit of the men who have flown 
and who have built our warlike aircraft, has been paid 
for in blood and tears. The price of the admiralty 
of the air has been a bitter one, but it has been paid, 
and those who have paid it have left us a priceless 
legacy whicli we must see to it is not abused. 

Judged along its main lines, there is not a great 
deal of exception to be taken to the draft scheme 
as Set forth bv the Air Minister save in tlie one direc- 
tion we have indicated. It is a sane, sound and states- 
manlike scheme as far as it goes. That it does not 
go beyond the bare outline of suggestion cannot be 
helped. The whole question is so enormous and so 
fraught with possibilities that it is quite impossible 
for any one man — or even number of men — to set ■ 
down in detail now and at once even a tithe of the 
facts and factors that must enter into our calcula- 
tions in the settlement of the future of aerial develop- 
ment. We can do nothing in the meantime but 
watch how it is proposed to translate the Air Min- 
ister's theories — for at the moment they are nothing 
but theories — ^into actual living facts. In thus setting 
down his ideas of the future, which we may be sure 
are shared with his co-adjutors in the Air Ministry, 
Lord Weir has certainly done a great deal to clarify 
the future. If he had done nothing else, he has at 
least given us the outline of a working basis of future 
progress and development. Incomplete and sketchy 
it has to be. The War is too recent and the future 
too full of uncertainty for it to be otherwise, and, as 
we have said, it is excellent so far as the limitations 
of the times allow it to go. 

In a recent issue of the Daily Mail 
One Method there appeared an article by an aero- 

„ . nautical correspondent, entitled "The 

a°Mfst^e Brotherhood of the Air," Generally 

speaking, it was an admirable enough 
article, but In one part of it the writer made^ an 
assertion which we thought and still think required 
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cojisidrrable qualilicatioii. Spt^akin^ thu uppu^^i" 
lion to tlie creation of the Royal Air Force as a 
single StTvice, the writer said : - 

" There was vet another opposition to the H.A.F., and this, 
t uming from a certain section of the aeronautical trade, was 
strongly voiced in the trade Press.'* 

The context of the article .suggested that for 
(ibviuus reasons the " trade press iiad placed com- 
mercial self-interest away irt front of the Xatinnal 
good. 

We are not going to discuss tlie question at large 
iiT to debate whether there was opposition or not 
Irom a sect ion of the trade and the aeronautical 
^)ress. All we are concerned with is our own rectnd 
in the matter. As to this, our readers know tiu- 
attitude whidi has been taken up and maintained 
hv " Flight " ever since we tirst hud it down that 
ii was desiralile that the flying services ^Imtild be 
:>eparated from the Nacy and Army and formed into 
A single service of their owni. Desiring to dissociate 
nm selves from the statement made by the Daily 
Mail, we addressed the following letter to the 
Kditor : — 

“ Dcoenibcy 2^vd, iuiS. 

' To the Editor t Daily Mail. 

— Referring to the article entitled * Brotherhood ui 
the Air ^ b>^ ' An Aeronauticid Correspondent * in tu-day's 
jgiinf of the A! ail, the ntain faotfi, principlcij and position 
are most admirably siiminariscd and dealt with by your 
con c spoil dent. There is, liowever, one statement to which 
we take the most serious objection. He states : 

" ' There was yet another opposition to the K(>yal Air 
Force, and this, coming from a certain section of the aeronau- 
tical trade, was strongly voiced in tlie trade Press.* 

Presumably the * trade I^^ess * in this instance includes 
' Flight/ and having regard to the fact that the creathm 
uf a single Air Service w'ith an independent nj>eratin^ forte, 

^ <$> 


with tme unilonn and uiie budge, wu'' lirst advocated in 
* 1 LIGHT/ and was thereafter moiitli in and niomh tmt hum- 
mered in as the only thing to be dune to gel maximum An 
Service efficiency, and that at long last, in spite of the most 
\ irulent attat:ks from other quarters, the co-ordination tcMik 
place, and entirely upon the lines laid down in ^ luJUHT/ 
your correF[^ndent sliould hardly liave slandered ' Flight * 
so irresponsibly and liglit- heartily as lie appears to hav e 
done. We would ask you to j>iiblish lliis disclaimer in your 
vm- widely circulated paper, as we do not feel justiheS in 
iiUowing such a libel upon ' 1 'T.ioht * ami its Editor to stand 
uncorrected. 

'■ Yours utithfuby, 

The KinroRy 

Our surprise may be judged when wv found tluit 
the letter wa=^ not piddishcfb but tlmt extract 
had been made from it : — 

** The Editor of ' bTioitr ' wTites : ' 'Hu- creation of a single 
Air Service, with an independent fq>eraiing force, with one 
uniform and one badge, was lirst advcicated in ' Flight.^ 
and waSj month in and -month out fiamniered in as the only 
thing to be done to get inaxiTmmi Air SeiYoce elhcieury/' 

TJic clear inference that tlie ai^ua) render wGiild 
draw from tliis is tiiat w<‘ luid set ourselves to i detain 
a gratuitous adv^ertisement of any services we may 
have l>et‘n able to render in the direction indiaited, 
whereas our sole object, as must be aj>panTit {mm a 
]>erusa] of the letter wc^ wrote ti.) tlu' Mail, was to nail 
denvn what amounts to a lilxd on " Flight/' In tlie 
circumstances, we du not hesitate to say tliat the 
Daily Mail has lud acted in consonance with thc' 
best traditions oi joumalistn by suppressing the 
context of liie paragraph it has done us the dis- 
M rvice to extract from uur letter, Tia-se may Ik- 
the methods of Carmelite House, Init they are cer- 
tainly not along the lines of common decency, lei 
alone " cricket/' 

<s> ❖ 



A PROMISING FLYING BOAT. — The PhiBuix-Cork,’* built by the Phoenix Dynamo Manufacturinjt’ 

Co.f Ltdn ol Bradford. This machine has put up some excellent performances after passing its experi- 
mental stage, hot as die Armistice came along just as the machine was being put into production, it has 
not yet had an opportunity of proving itself extensively on active service. The machine is fitted with two 

Rolls-Royce *♦ Eagle engines. 
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THE LIBERTY ENGINE* 

BY J . EDWARD SCHIPPER 


In spitt: fif opposition during the mst montlis of its pio- 
ductioB, the Liberty aircraft engine lately has been accepted 
as representing the highest class of engineering design. A 
strict censorship has been maintained over its details oi 
constr notion, tliough the main specifications have been 
widely known for some time. It is, tlierefore, with un- 
usual interest that the drawings, published hereMnth for the 
first time, will be scanned by engineers \\'hose interest has 
been aroused but whose connectioiis have not been such 
as to permit tlieni to view the prints. 

Tlic I>iberty engine, used in tlie De Havhland and other 
land planes and a great number of seaplanes, is a 12-cylinder 
V-type, witli overlie ad valves and overhead camshaft. It 
has individual drawn steel cylinders with cylinder dimensions 
of 5 in, by 7 111., giving a piston displacement of 1649.^54 
cii. in. The cylinders are bolted to tJie upper hall of the 
alumiiiiuin crankcase, tlie two sets making an angle of 45 deg, 
witli each Either, 'I'he water jackets are of pre,ssed steel 
and arc welded to the cylinders and at tlicir own seam. An 
engine in all respects identii'al with the Liberty aircraft 
engine, but having cast iron cylinders, is fitted on tanks/' 
and one of the sectional views printed herewith shows this 
design. 

The valves ai c: Tnoimted in liie heads of the cylinders and 
are inclined at an angle of i the centre lint; of tlie cylinder, 
so tliat tlm angle made by tlie ceuli e lines of the two valves 
is 30®. The intake manifold piisses between the t%vo rows 
of cylinders, and the carburettors in most of the installations 
arc mounted in the V. The entire valve drive is housed abr>^^c 
the cylinders and can be readily removed without tearing 
down tlie engine. 

* By courtesy of AtfiomoHv^ Indu^trie^^ K.V. 


il'eight a fid Output 

The weight of the Libert}^ engine is approximately 806 lbs, 
and til e brake horse-power developed ranges anywhere between 
350 and 400 in the army* type wnth the high compression 
pistons {18 per cent,) and 320 to 340 in the navy type with 
the low compression pistons (20,5 per cent,). The centre 
of gravity of the engine is on the centre line of the transverse 
section, to in. above the top of the engine supports and 5|in. 
toward the distributor end of the engine from the centre of 
the middle bearing bolts. Tiic rated fuel consumption is 
.54 lb. per brake h.p.-liour^ or 36 gah per hour with wide 
open throttle at 1,700 r.p.m. Under service conditions, about 
30 gal. per hour is a fairly representative consumption. 
The oil consumption is .03 lb, per h.p.-hour or ij gah per 
hour with wide open throttle at 1,700 r.p.m. The horizontal 
flying speed of the engine is 1,700 r.p.m. and tlie ground speed 
is 1,600 to 1,625 r.p m. 

The pistons are ol aluminium. There are two designs 
fh pistons used, one for the army tyj)Q and one for the navy. 
The army pistons have a crowned head w^hich gives an 
18 per cent, compression space. The navy type pistons 
have a flat head which gives a 20*5 per cent, comiiression 
spai^e. The pistons are 5 in. in length and have three rings 
of tlie eccentric t\y?e, all at the top of tlic piston. These 
jiistoii rings ai’e assembled with a gap between the ends 
of the rings not less tlian -025 in. The pistons weigh 3 lb. 
3 02., and the mimbcr of ounces that the pistons weigh 
over 3 lb. is stamped in the depression on tlie side of the 
piston, so that in assembly it is possible to pick out pistons of 
similar weight. The piston casting has an unribbed section 
and is fairly heavy, tlie section being J in, thick at the head 
and at the rings and tapering to J in. at the end of the piston 
skirt. 



THE tLIBERT\ ,12-CVLIXDER ENGINE, — The view on the left shows the engine with cast-iron cylinders, 
as used on tanks, while the view on the right shows it with steel cylinders and sheet metal jackets. Below 
is shown a section through the camshaft, oil pump and water pump drives at the forward end of^the engine, 
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THE LIBERTY ENGINE,— Vertical section through crank-case, ^jhowinSt method of bearin^i support 

and oil distribution. 


I-beam c;omiectlii|^ rods art; used, the cuiiuL-uting rml U'ligih 
fiiiiig 12 in, Iretweeii centres. The piston pin is a seamless 
nieel tube, the U\h<^ heiuK drive fit int^ tlie bosses on the 
:duminium piston. The tube is cd ni. outside diameter. 
;tiid is sutroiiiided by a bronze bushiiigt npoii which the 
upper end of ttie rod bears. The Tod has a solid head and its 
i<iwer end is eitlier solid or forked, depending on whethtu' 
it is for the left or right cylinder. The left rods are iorked 
and the right plain. In assembly , the connecting rods arc 
stamjied with the serial number ol the crankshaft to wdiich 
they are fitted and alsfj w itli the number of tlie cylinder in 
which they belong. In tit is way. it is possible to reasseinblc 
the Ivibertv engine and be certain that the rods are retnnu’cl 
to the proper cyliiidors. 

The clearance between the lower connecting rod busliings 
and the crank pin varies iroin 'D03 in. to -004 in. The 
allowable end play i^ from -010 in. to ‘020 in. The plain 
vijds have tw'o cap bolts and the baked rods have two fcir 
each side, or four. 

ipiayings Halves of Case 

A drop-forged seven -bearing crankshaft, 2| in. in diameter, 
IS used. The shaft carries a propeller Imb at its forward 
rod and at the rear end carries a bevel gear for driv'ingj:he 
valve mechanism. A double row^ thrust bearing at the 
propeller hub end of the crankshaft takes the end thrust on 
the shaft. The shaft is drilled for oil passage, the openings 
being drilled tlirough the crank cheeks through the crank- 


pins. The propeller Imb is lapped to a lit on t hr shall, the 
end of tile crankshaft is tapered and when the hub is fitted 
cm it should be about -ooi in. ligliiei at the large end of the 
la]icr than at t)ie small cud. lu additi<m to the taper ht, 
there is a key in the end oi llu- crankshaft to taki' the pre*- 
peller Juib. 

Tile crankcase is in two tnuees, boUi o1 wliii ii are aUmnimini 
eastings. The crankshaft liearings are on a line wnth tfic 
split in the crankcase, tiie lower halv^es of the ciiuikshriff 
bearings being held in the lower Jialf of the crankcasi- luid 
the upper halves in the ujij>er half of the crankcase. Tlie 
two halves are tied together by long bolls or studs which 
pass through the upper halt of tlie crankcase, through 
bosses, the nuts being at the top of the ujjper half of tlie c asc. 
lliis gives an accessible eonstructiou which is at tlie same 
time rigid. A careful joint is made between the two halves 
id the crankcase in order to secure the desired ahgrm’ieid ai 
the main bearings, the joint being lapped. 

Valve Gear 

The valve drive is arranged as lolkjws : I rum the bevel 
gear on the end of the Graukshafl mutiun is transmitted 
to a vertical shaft located on the distributor end of tlie 
engine, or the end opposite frenn the j>ro]>eller luib. This 
shaft has an intennediate gear which engages with iht‘ two 
( am driving shafts running parallel with the centre lines 
of the cylinder blocks. Tlie vertical shaft which carries the 
lower bevel gear and the iutemiediate gear is (tarried 011 a 



Some details of the Liberty engine.— On 
the left the oil pumpt oil strainer and 
relief valve, and on the right two views 
of the water pump* 
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smgie row ball bearing at the upp^r end and a single row bail 
bearing just above the bevel gear at the lower end, 
camshaft driving sliafts arc carried on two single row bait 
bearings at their low'er end and in a bronze bushing at the 
upper end 

The drive is taken from this point to a bevel gear on the 
end of the camshaft which actuates the valves. The camshaft 
assembly consists of a camshaft with the cams integral, the cam- 



Cross sec- 
tion throui^h 
lower half 
of crank case 
of Liberty 
eni^ine. 


spark is produced, because the auxiliary breaker penmte the 
current to continue to do^v tli rough the coil, but in diminished 
quantity, owing to the resistance unit. The distributor 
^haft is’ carried on two ball bearings* 

The generator is driven from the same vertical shaft w^hich 
drives the tw^o camshaft driving shafts, the drive being taken 
off the upper end of this shaft. The generator rests in a 
vertical position above this shaft on the centre line of the 
engine between the two rows of cylinders. By simply re- 
moving one flat head screw the entire generator driveshaft 
iissembly can be lifted out. The mesh between the lov^er 
generator driveshaft gt^ar and tlie crank gear is adjusted 
by pins between the Vieariiig (’ontainer at tiie top of the 
shaft and the crankcase, 

'Hie oil supply for the liberty engine is earned in a re- 
servoir which is cooled. This resevA^oir is mounted some- 
where in the vicinitv' of the engine and Iroiii it oil is Jed 
to the connection on the right side of the oil pump body, 
wiiich is marked in raised letters '^Oil In ,*' The oil is filtered 
at this point through a iavge-aiea, line mesh screen* A 
delivery pump of tlie gear type takes the tal after it has passed 
through the screen, and delivers it under pressure to a dis- 
tributor pipe nmnirig the eiitire length of the crankcase. 
There is a pressure -regulating valve between the pump and 
the distributing pipe which hiilds the pressure so that it docs 
not exceed 50 lbs. per stpiare inch. 

l-nmi the distributor pipe there aic pipis htted in the 
crankcase leading to the main craukshafl bushings. The 
crankshaft is hollow', and in the centre ty\ cads main bearing 
there is a radial holt drilled thnnigh the , si) aft into the holkm 


shaft bearing, camshaft driving gea( , rocker levers, camshaft 
housing together wsth the covers, and also tlie camshaft 
driveshaft with the gear, bearings and camshaft driveshaft 
housing. The two camshaft assemblies fur the left and liglit 
rows of cylinders are identical and are interchaiigealile. 
witli the exi:eption oi the camshafts tliemselvcs and the 
camshaft liuming coveis. Each nhaft stamped wiXU a 
serial number on the soft }>hig in the end oJ tlie camshaft 
opposite the flanged end. Tlie rjigirt liand shafts are marked 
R and the left hand shafts are marked L. Tiie lunising 
covers aie maidiined in place on tlie housing. 

The valves ale operated from the camshalt by mt aus of 
roller cam follrnvers w^hieh actuate the roekt'r shaft and in 
turn the valve rocker arms, Tlie Aalve rocker amis l>eai 
directly on the valvi' stems by means of an adjusting bolt 
directly on the ends ut the valve stems. Tiie vaU^os are 
set into the cyhndcrs on an angle of 15 deg. to the centreline. 
The valves are the standard mushroom t>'pt‘ with 45 dt-g. 
seat The cylnider heads are biislied for tJie valves and the 
valve springs are of the double concentric type. Tire ad- 
justment lor the clearance between the end of the a^Ivc 
stem and ttie valve push rod is made by turning tht^ screw 
in tlie end ui the rocker or pusiirod iiiid tlieu locking it hy 
means of the nut on tlie top of the rocker. This mit is 
locked by a cotter pin and is a castellated t>q>e. The c learance 
on the exhaust I'^alve is ^01 g to 02T in. and on the inlet, 
‘0T4 to -016 in. 

Igmtton ^System 

The distnhutoT is mounted on Uu? ends of the camshalL 
and an'aiiprd hi fire iL, 61 X, jR, 3L, 4K, 61 ., tR, ^L, 
sR, 4L, 3K. The ignition system' used on tlie Libert^' 12 
is the iiatteiT type wntli two independent breaker and dis- 
tributor mechanisms, identical in eveiy^ respect and each 
one flring all 12 cylinders. These distributors are supplied 
electricaJ energy from tw^o sources. For starling and 
idling speeds np to 650 r.p.in, cun cut ih drawn from the 
specially lonslnicted four-ccll storage batter^' W’hich has 
sufficient capakhtv to ignite the engine at full speed for three 
hours and it is so constructed that it will function proper! v 
upside dowm. The generator builds up so that it takes up 
the load at 650 r.p,m. 

Two main circuit breakers connected in parallel are located 
in each distributor box and the two circuit breakers are 
timed to operate simultaneously* (irciiit breakers are 
provided in duplicate as a caution ary measure. There 

is also an additional circuit breaker to prevent the production 
of a spark when tlie engine is turned backward or rocked. 
The auxiliar}^ breaker is connected in parallel with the other 
two through a resistance unit which reduces the amount of 
current flowing through it. The breaker is so timed tliat 
it opens slightly before the otlicr two \vhen the engine is 
turned in a forward direction. When the engine is turned 
in a backward direction, the main breakers open first and no 





Liberty con, rod assembly in side view and section* 
Bottom ; Detail of crankshaft, showing method of 
plugging bores. 


centre. A passiige lead^i from each hollow main bearing to 
the adjacent crank pin. which is also hollow. A radial hole 
is drilled through each crank pin, and carries the oil out 
on the surface of the pin . There are oil grooves and passages 
in tile connecting rod bushings to ensure j^iroper lubricatioii 
for both the forked and plain connecting rods. 

Lubrication of Piston Pins 

Tiie oil spray thrown ofl by centrifugal force from the 
ends ol the connecting rods lubricates the piston pins and 
cylinder walls, A part uf the oil conducted to the crankshaft 
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miuii heaving at the propeller end ol the engine goes through 
a passag€^ aroimd this beaiing and up tliroiigh pipe leads 
tn tlie propeller end of the camshaft housings. From ttie 
end oi the camshaft housing it is led aronnd the end of the cam- 
shaft bearing thn^ugh a passage dr died diametrically through 



Sectioned view of Liberty water pump. 


th<‘ bearing iindway of its length. Oiiee every revolution 
of the camshaft, a hole drilled through the camshaft into 
itb hollow centre registers with the oil passage through the 
bearing. 

LiibriciUitfyi of I n/Lre .MiiChanisni 
Thus once eveiA^ revolution of the camshaft a small quantity 
of oil is forced iiitOi tlie hollow camshait. The oil is led 
through the camshaft and out tlirough holes drilled in it 
to each camstiaft bearing. The t ^:cess works out at the end 


of these bearings and ia>lleets in small pockets to the depth 
of about i in The cams, m rt'volving, dip into this oil anti 
splash it ovtm the cam rollers and into pockets in the rocker 
lever shafts. ITom tliesr potkets if is led through tlie hollow 
rocker shalts to the rocker slialt bearings. 

The excess oil even tu ally linds its w-ay to the gear t'lul 
of the camshaft lioiisings, over the gears and down the 
driveshalt housing mto a chamber just above tlie oil p\m\p. 

The excess oil throw'ii off m the crankcase hy the con- 
nect iryg rods collects in this same cliamher when the engine 
is mcltncd. so that tlu' propeller end of tlie engine is higln 
If the propeller end of the engine is low, this (hi collet 
in a small sump or cl 1 amber at the pTu]K lk r end of tin' u aidv- 
case. 

Immediately above tht‘ oil delivery pump is located an 
oil return pump luuisisting of three gears, and driven by the 
same shaft a.s the dehverv pump. The Ixiuction of Uus 
oil return pump is to dravc the excess oil out of tlu‘ rrank 
case aiul return it to the oil reservoir. One set tiuu cd' this 
pump draws <ul from the sump at tlie propeller end ol the 
crankcase and thi' other section draw's oil from the sinuii 
at the distrilmtor end of the crankcasic. I3oth halves oS the 
jHunp tkdivtr oil h> the ttuints tion on the left sidi^ of tin 
oil pump body marked t>il Out," from w-hich point it ri'turns 
to the oil reservoir. 

i ooitn^f Sw^km 

Cooling Wtiter is i irculated through the IntHTty <'iTgme 
by rneaus ol a c iUrifugal pump running at one and oiu - 
half times engine sjHnah The capacity til tins pump is lofi 
gah per nun. at i 1 p.im The cooling system irtjm 

the pump inlet tu and including the water outlet header will 
hold 5J gal. of water. 

The water pumji is provided witlt a singlt^ mhn, the oiitsuh 
diameter of which is 2 in., and two outlets eat.h one delivering 
Avater to a header, the trvo headers sripplyiug the right and 
iell liand cvl inders resjHs.ti vely . Water is forced into each 
cylinder jacket in a tangential direction. Tins e<fnstnietion 
gives the water a whirling motion inside the jacket and 
insmes nnifomi cooling 

The tvatt r outlet pipe lor each cylindm extends inside the 
jacket to a jioint very close to the exhaust %^alve chamber, 
whicli assures proper eoolmg of the exhaust valve. The 
cooling water then ]ULsses through a }iassage cored in tlie 
intake headers, Tins serves to w'arin and further vaporise 
the inenming gas as w'ell as to assist in coohng the water' 



Sectioned vfew of Liberty engine, iUuf^trating oil distribution. Inset: The domed piston of the hif^h- 

compression model. 
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Tliesf passages in the intake headers are connected by two 
water outlet headers, the hrial outlet of which has an outside 
diameter ot 2 in. 

'J'he water pump is driven from a vertical sha'^t wliich takes 
ibi drive from the same vertical shaft that drives the cauisha^t 
drivesbafts and the generator. Tiiis shaft extends down- 
ward and luis a bevel gear which meshes v^th a bevel gear 
f>n the end of the piiiTtp shaft, thus accomplishing the drive. 
"J'hc^ vertical shaft extends downward and terminates 
in the oil pump, carrying the driving gear of the gear tyjyt: 
of pump utilised for this purpose. 

Two duplex Zenith carburettors are used on the 12-cvl nder 
Liberty aircraft engine. This is equivalent to four single 
carburettors, each one supplying three cylinders ol the engine 
Kach duplex carburettor consists of a single float chamber 
and a single air inlet joined to two separate and distinct spray 
nozzles, venturi and idliJig devices. (As the V-type tmgiiic 
IS, in a sense, two separate engines, joined together for greater 
utility, so the Zenith is bnilt in doiilUe form for tlie ]uiTpos<^ of 
snj^plying each one of these Uvo engines with its exact re- 
quirement) Kach of tJio two barrels of eacli carburettor 
IS fitted v-itli a throttle valve of the butter 11 v type. TIu' 
shafts fvf the throttles are parallel with the centcriim of tht‘ 
engine, or '' hue and afl."' and arc intercnnnerted liy means 
of gear sectors pinned t<i the throttle shafts and mesliitig to- 
getlrcr. Tlic two pairs of throttles are operated simiiltanefmsly 
by a shaft, i>ro^'ided with an adjustment at eaA:h end by means 
of which the y>airs may be synchronised. Each duplex 
carburettor is htted with an altitude adjustiuent which affects 
both barrels I’qually, 


Cicitraifccs Ihvd ifi the Liberty En^iiw 


Minimum Maximum 

Crankshaft — ^ 

r^iametrieal i Icarance 0-0025 0^00325 

End play .. 0-0575 0 0775 


Connecting rods— 

Forked end— 

Diametrical i^learance O'OO^ 
End play o-oo8 

Plain end — 

Diametrical clearance 0-005 
End j>lay ,, 0 004 


o '004. 
o ^020 


o 0065 
o 008 


Desired 


Restrictions on Manufacture Suspended 

The Minister of Munitions has suspended until further 
notice— which means in effect permanently— the Aeroplanes 
(Experimental Manufacture) Order, 1917, and the Aem 
Engines (Experimental Construction) Order, iqi8. wlvit:h 
jjruliibited the expen mental manufacture without a licence 
of any aeroplane, seaplane, t>r part thereof, or any aero engine. 
Experimental manufacture meant, it will be remembered, 
any manufacture not under Government contract, and 
included even the preparation of working drawings, but not 
of general arrangement drawanga, 

'Hie whole industry will be vastly relieved at the rnufival 
Ilf these restrietion.s on its peace-time acivities. Un- 
do uVvtedly it wuLS essential for the purposes of the War that 
experimental w-ork of the kind indicated in the Orders should 
be restricted and the whole effort of the industiy’^ concentrated 
on war work, Now that the War is over and these reasons 
no longer enter into the calculation, it is satisfactory to know' 
that the Minister of Munitions is losing no t nie in removing 
the restrictions. 

Aluminium Orders Suspended 

The Ministry of Munitions has suspended the oi>eiation 
of the following Orders : — 

The Aluminimn Order, 1916, dated December 2nd, 1916. 

The Ahnninium (Returns) Order, 1917, dated Eebruarv 17th, 
J917. 

The AUmiinium (Scrap and Swarf) Order. 1917. dated 
fT'bruarv^ 28th, 1917, 

The Ministry has revoked as from the 31st ult. the Re- 
fra^ tory Materials (Max'nuim Prices) Order, 1918, dated 
November rqth, 1918. 

Timber Restrictions Removed 

The Board of Trade announce that as from January ist, 
no permits will be required for dealing in timber of any 
kmd in llu'Ihiitcd Kingdom. As from the same date no 
permits will lie required for buying, selling, or negotiating 
for the irauhpui i of !;ardwof d t mher, rattans, or Malacca 
canes fuitside the United Kingdom for delivery to places ab oad. 


Minimum Maximum Desired 

Piston pin— 



Select for -uoi 

Fit in rod 

u ■ 0002 5 

0 'O0125 

clearance 




Select for Hgfit 

Fit in piston 

0 ■ 0002 5 

0 ’O0075 

drive IH 


Loose 

Tight’ 

Toj> 0-003 I 

Ihston rings — 



Mid. and 

Fit in grooves 

0 00125 

0*003 

Hot. 0-002 

Gap 

U 'OZI 

0-041 

0 ■ 030 

Piston — 



Select for 

Fit in cylinder 

0 018 

0 022 

0 020 clearance 

Camshaft- 




Diametrical clearance , , 

g 001 

0 ■ 00 3 


End play 

0 ■ 000 

0 *004 

^bll, 0 002 

Camshaft upmn- driveshaft— 



Diametrical clearance — 




Large bushing 

0 ■ 0005 

0*0025 

,Min. 0 0015 

Small bnsliing 

0 ‘OO05 

u 0025 

Mm. 0 'OOT5 

End play 

0 002 

0 - 008 

Mill. U-004 

Kockor levers — 




Diametrical clear aucc . , 

O' 0002 5 

u 00175 

Mub O'OOI 

End jday 

0 'fio; 

0 OTO 

0 ' 007 5 

X’alves — 




lot of stems 111 gmdeS’ — ^ 




Diametrical dcarance— 




Exhaust vah'c 

0 ■ 004 

i) OOO5 

tj ■ t>o ; 

Inlet valve . , 

0-002 

0 0045 

0 -003 

Water pump shaft — 




Diametrical clearance . , 

0 ■ 001 5 

0 'OO35 

Min. 0-0025 

End play 

O’ 006 

0*010 

0 'OIO 

Water pump bev^el driver^ — 




Diametrical clearance . . 

0 *001 

0 *002 5 


End play 

0 005 

0 008 


Oil pump — 



* 

Fit of gears in housing — 



Select lor 

Diametrical clearance 

O'OOI 

0*005 

0 *004 clearaiico 




Select for 

End play 

0 ■ 002 

0 007 

0 '003 clearance 

Tapjict gap — 




Exhaust valve . . 

0 019 

0 021 


Inlet valve 

0 01 3 

0016 


Breaker gap 

0 'OIO 

0*013 


Spark plug gap 

0*015 

0*01 5 

0*01 5 

Regulator — 




Contact gap 

0 '005 

0-007 


Height of pin 

0'043 

0 '04 5 


® s 




The Export of 'rimber 

(Ireland) 

Order, 

1917, and the 


Packing Case and Lapping Board Order, 1918, are also 
revoked. 


Mr- Bertram Jones Leaves the Air Ministry 

In view of the Annistice, and pending demobilisation 
and the re-organisation of the Air Ministry wdiich must 
follow, the Air Council have decided that the work entrusted 
to Mr. Bertram Jones, of reporting on the war system of 
provision, Tnaintcnance and issue of stores, should be dis- 
continued. The Council have conveyed an expression of 
w^arm appreciation to Mr. Jones for his services, and for his 
great assistance, in an honorary capacity, to the Air Ministry, 
during the last year, in connection with the organisation 
of a Fiiuince Division, and thereafter wntii questions arising 
in the Department of Equiximent, 

More Possible Entries for the “ Daily Mail Prize 

Although definite entries have not yet been made, 
three more possible competitors for their trans- Atlantic 
prize have been mentioned by the Daily Mail. One is a 
Curtiss “ Colossus ” flying-boat, which may be piloted by 
a IhS. Navy pilot, another is Lieut. -Col. R, CoIlishaw^ D.S.O 
a Canadian pilot, who proposes to use a five- engined Handley 
Page, and the third is Lieut. Pat. O'Brien, who has not dis- 
closed what machine he proposes to use, but will have 
Capt. I, F, Fuller and Lieut, C. C. Robinson as his com- 
panions. 

Food by Aeroplane 

In certain districts in Northern France the inhabitants 
are having a somewhat parlous time ow'ing to the fact that 
Gfumans in their retreat blew' up roads and raihvay bridges, 
thus preventing supplies being sent up. The French Govern- 
ment has now decided to utilise aeroplanes to carry the 
necessary pr o v i s ions into t h e i mpo v er i sh ed di st r i c ts . V rench , 
British and American, as well as some of the German aero- 
planes handed over under the Armistice agreemeat, will 
be utilised, and it is hoped that 70 tons of food will be con- 
veyed daily. 
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THE. ROYAL ALRO CLUB OF THE U.K. 

OFFICIAL NOTICES TO MEMBERS. 


SPECIAL COMMITTEE MEETING, 

A'^Speciai. Meeting uf The Commutee held on Monday, 
December 30th, when there were jf^fresent r — Brig. -Gen. Sir 
Capel Holden, K.C.B., F.R.S., in the Ciiair, ^Ir. Ernest C. 
Bnckiiall. Lieiit.-Col. Spenser D. A. Grey, D.S.O,, R,A*F,, 
Lieut.-Coh A. M. Loiigmoro, R.A,F., Brig. -Gen. E. M. Mait- 
land, R.A-F., Lient.'CoI. F. K. ^IcClean, R.A.F., Lien t. -Col. 
Alec Ogilvie, R.A.F., Coh C. R. Samson, D.S, 0 ., R,A.F., and 
Lient.-Com. H. E. Berrin, R.N.V.R Secretary, in attendance. 

Election of Members.— Tlie following Kew Menibers were 
elected 

Capt. Cedric Row- land Alston, R.A.F. 

Lieut. Leslie Wlioi“wood Austcr (late Royal Warwick- 
shire Regt.), 

Capt, Charles Ernest Bagram, R.A.F. 

I.ient. Douglas Stewart Broadliuist, K.A.F. 

Lieut, William Riv:on Biicknali, R.A.F. 

Cnpt AVilliain Arthur Kirkpatrick Dalzell^ R A F. 

George Henrv" Fawcus. 

Capt. Robm Frater, R.A.F. 

Capt. Henry Victor German, R.A.F. 

Capt. William Laimcelot Gordan. 

Lie lit, -Col. Sam Janson. R.A.F. 

Lieut. -Col. Philip Heniy^ Julmsun (Tank Corps), 

Cieorge Frederick Joseph. 

MiSs Winilrt d Lucas Lockyer. 

Maj, Donald Woods Mason, R.A.F. 

Lieut. -Cot Robert Peel Ross, R.A.F. 

Lieut. Francis Ble-wett Shaw, R.N.V.R 
Capt. Harris Holberton Square, R.A.F. 

Roland Charles Taylor. 

Capt. Eric Courtenay Hadeii Tubb, R.A.h 
Capt. Bernard Thomson, R.A.F. 

Capt. George Maefoyai Turner, R.A.F. 

Lieut. Douglas Welch, R.A.F. 

Capt. William Spencer Wilson, R.A.F. 

FLYING SERVICES FUND COMMITTEE, 

A MretinOt of the Flying Services Fund Committee was held 
on Wednesday, December iSth, 1918, when tlicro were pre- 
sent : — -Li cut. -^ 1 . T. 0 *B. Hubbard, R.A.F., in the Chair ; 
Mr. Cliester Fox, Lieut. -Col. H. G. Gold, R.A.F., Bng.-Gen. 
R. H. More, C.M.G., and Lieut. -Com. H. E. Perrin, R.N.V.R., 
Secretary. 

Grants and Allowances. — ^The following Grants and 
Ailowances were made ; — 

1.^5. An allowance of ^3 a month for three months to the 
mother of a ist Class Air-Mechanic in the Royal Flying Corps 
who iiad been killed on active service, 

iiy. An allowance of £4 a month for six months to the 
motlier of a Petty Ofiicer in tlie Royal Naval Air Service 
who had been killed on active service. 

72 An allowance of £2 a month for six months to the 
mother of a Corporal in the Royal Air Force who had been 
killed on active service. 


no. An allowance of £2 a month tor six montlis to' a late 
2nd Class All -Mechanic in tlie Royal Flying Cenps who had 
been incapacitated on active service. 

QO. An allowance of £4 a month lor six mouths to a 2nd 
Lieutenant , late Royal Flying Coq>s. who had hern mrapaci- 
tated un actu^e service. 

1 1 9. An allowance of £2 a month 101 six uionihs lo the 
mother oi a Flight-Sergeant m the Royal Ai 1 1'on.i' who had 
been killed on active seivice. 

129. An allowance of £4 a inoiith lor six numtlis to the 
widow ol a 2nd Class Air-Mechanic m Ihe Rovul Flying Corps 
who had been killed on active ser^nce. 

91. An allowance of a uuuith lor six uumtUs to the 
widow ol a Sergeant in the Rnyal Flynig Corps who had been 
killed on active seivhce. 

THE FLYING SERVICES FUND 

{Ref^isicred under the Chariites Act, lyi(^) 

Administered by the Koyal Aero Club 

For the benefit of Ofierrs, Non-Commtssiemed Off}iers and Men 
of the Royal Air Force who are incapacitated on Artive 
Service, and for the Widows and De])eiulaiits of those \<fho 

are kUled. 


Honorary Treasurer : 

The Rigid Hon. Lord Kinnaird. 

Committee ; 

Lient.-Coh Karcourt G. Gold, R.A.F. {Chairman). 
Mr. Chester Fox. 

Lieut. -Col. T. O'B. Hubbard, M.C., R.A.F. 
Liaut,-Col. C. E. Maude, R.A.F'. 

Colonel R, H. More, C.M.G., R.A.F. 

Secretary : 

Lieut. -Com. H. E. Pi%rrim, R.N.V.R. 
Bankers ; 

Messrs* Hak clays Bank, Ltil* Pall Mall EhsI, 
London, S W, 1 


Subscriptions 

Total svibscriptions received to Dec. 17th, 1918 

Proceeds of a Concert held at Seaiord by 
No. 242 Squadron, Royal Air Force, New- 
haven * * 

South Western Area Recreational Training 
Association, Headquarters, South Western 
Area, Royal Air Force, Salisbury [Sixth 
donation, making a total of £790 i ;s. ind.) * . 


d. 

I .p 1 24 8 7 


37 r 9 


121 10 fj 


Total, December 31st, 191 S .. .. t4.283 o 4 

Offices: The ROYAL AERO CLUB, 

3, CLIFFORD STREET, LONDON, W. i 

H. E. PERRIN, Sei.ii ULiy. 


Back from Germany 

TitE following officers, ■who were prisoners of war in 
Gemiany, have been released, and have arrived in England 
Sec. Lieut. G. C. Logan, R.F.C. 

Lieut. \V. J, M, Tom.son, R,F*C. 

Lieut. L W. Toone, R. Ir, R,^ attd. R.F.C. 

Lieut. K. V, A. Bell, Hamps. R., attd, R.FX. 

Sec. Lieut. F. H. Berry, R. Sco, Fus., attd, R.F.C* 

Lieut. D. C. Birch. NortlCn R., attd. R.FhC. 

Sec. Lieut. R. Caldecott, R-F.C. 

Lieut. A, Dodds, N. Staffs. R., attd. R.F.C. 

Lieut. A. G, Ryall. Durh. L.I., attd. R.F.C, 

Sec. Lieut. W* A. L. Spencer, R.F.C. 

Sec. Lieut. J. C. Thompson, Shrops, L.I., attd. R.F.C. 

Capt. H. O. D. Wilkins, Bedi. R., attd. R.F.C* 

Lieut. A. F. Wynne^ Yorks L.I., attd. R.F.C. 

Lieut. A. S. Bourinot, Que. R., attd. R.A.F. 

Lieut. H. B. P. Bo^'-ce Sask. R., attd. R.A.F. 

Capt. A. H. M. Copeland, Can. A.S.C., attd. R.A.F. 

Lieut. H, Cotton, Que. R., attd. R.A.F, 

Lieut. A. C. Dean, Cent. Ont. R., attd. R.A.F. 

Capt. F. R. Henry. Alta. R., attd. R.A.F. 

Capt. T, G. Holley, Que. R., attd. R.A.F. 

Lieut. W. B. Hutcheion, Can. Eng,, attd, R,A.F, 

Lieut* L. Kert, Can. Rly. Troops, attd. R.A.F. 

Capt. J. R. Law, Can. A.S.C., attd. R.A.F* 

Lieut. G. R. Long, Man. R., attd. R.A.F. 


Lieut. W. B. Mac Kay, Cent. Ont. R., attd. R.A.F. 
Lieut. J, P. McRae, Can. A.S,C., attd. RAdC 
Lieut, C. Mai loch, E. Oat. R., attd. R.A Iv 
Lieut. D. S. Weld, W. Ont. R., attd. R.A.F* 

Lieut. J. H. Wenslov. Sask. R., attd. R.A l'\ 

Sec. Lieut. T. E, H/Birlev. R F C. 

Sec. Lieut. C. H. Clarke, R.F.C. 

Capt. A. C. Hatfeild, R.F.C, 

Lieut. W. B. Kellogg, RF C. 

Sec. Lieut. G. R. T. Marsh, R.F.C, 

Sec. Lieut. H. J. Sparks, M.C., K.R.R.C. and R.h’.C, 
Lieut. R. I- G. Stewart. R.F,C, 

Ideut. \V.‘H. VVmteT, R FG* 

Lieut. H. V. Bnsbm, Cent. Ont. R., attd. R.A.h. 
Lieut. A. J* Cvr, Can. For. Corps, attd. R.A.F, 
LieuL C. R. Hall, Que. R., attd. R.A.F. 

Lieut. R. C. Pitman, N.S.R., attd. R.A.F. 

Sec* Lieut. F. G. Baker, R.F.C* 

Sec. Lieut H. P. Blake, R.F.C. 

Sec* Lieut. R. S. L. Boote, R.G.A,, attd, R.l'X.. 
Lieut* B. F. Braith watte. R.F\C* 

Sec. Lieut. H. K- Casi^els, R.F.C. 

Lieut, A. F, Castle, R.F.C. 

Sec* Lieut. L* C. F. Clutterbuck, R.F.C. 

Sec. Lieut* V. C. Coombs* R.F.C- 
Lieut. F. C. Coops, R.F.C, 

Lieut. E. H. Cutbill. R.F C. 
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New Year Honours* 

It was announced in a supplement to the London Gazette 
on^December 31st that the King has been pleased to give 
orders for the following appointments to the Most Honour- 
able Order of the Bath, for services reiidert'd in connection 
with the wax : — 

K,C.B* (Military Division)* 

Maj.-Gen. Frederick Hugh Sykes, C.M-G* 

Maj,-Gen. William Sefton Brancker, A.F.C. 

Maj.-Gen. John Maitland Salmond, C.M.G,, C,V, 0 ., D.S.O. 

C *E , (Military Division) * 

Maj.-Gen, Edward Leonard Ellington, C.M,G. 

Maj . “Gen . Wi Hi am Geoffrey Han son SaJ m on d , D . S . O . 
Maj.-Gen, Richard Cleveland Miinday, M,K.C.S,^ L,R.C.P. 
Col . (A . Maj . -Gen . ) Ph i i i p Woolco 1 1 Game , D . S . O . 

Col* (A* Brig.-Gen ) Oliver Swann, 

Coi. (A. Brig. -Gen.) Francis Rowland Scarlett, H.S.O 
Col. (A, Brig. -Gen,) Lionel Evdvn Oswald Charlton, C.M.G. , 
D.S.O. 

Lieut, -CoL (A, Brig. -Gen.) John Glanville Hearson, D,S.O, 
The King has been pleased to give directions for the follow* 
ing appointments to the Most Distinguished Order of Saint 
Michael and Saint George, in recognition of distinguished 
services rendered during the war : — 

C*M,G* 

Col. (A. Brig.-CFcn,) Edivard Maitland Maitland, D,S ,0 
Col. (A, Brig -Gen.) Harold Douglas Briggs. 

Col. the Hon* Arthur Stopford* 

Col, (A. Brig. -Gen.) Rudolph Edward Trowel Hogg, C.I,E. 
Col. (A. Brig.-Gen.) Hugh Caswell Tremenheere Dowding. 
CoL (A. Brig. -Gen,) Eugene Louis Gerrard, D.S, 0 . 

Lieut. -CoL (A. Brig. -Gen,) Thomas Charles Reginald 
Higgins, 

Lieut, -Col. (A. Brig. -Gen.) Philip Lee William Herbert. 

Li cut. -Col. (A. Brig, -Gen,) Cyril Louis Norton NewalL 
Lieut, 'CoL (A, Col,} Robert Gordon, D.S.O. 

Lieut, 'CoL (A. CoL) Bertie Harold Olivier Armstrong. 
Lieut. CoL (A. CoL) Andrew George Board, D.S.O* 

Lieut. -CoL (A' Brig, -Gen.) Felton Vesey Holt, D.S.O. 

Li cut* -CoL (A, CoL) Kennedy Gerard Brooke, 

Lieut. -Col. (A. Col,) Philip Bennet Joubert de la Ferte, 
D*S.O. 

Lieut. -CoL [A, Brig. -Gen.) Norman Duckworth Kelt Mac 
Ewen, D.S.O, 

Lieut. -CoL Gerard Robert Addison Holmes, O.B.K. 

Lieut. -CoL Pereival Kmnear Wise, D.S.O. 

Lieut.-CuL (A. CoL) Archibald Christie, D.S* 0 * 

Lieut. -Col. (A. Col.) Arthur Wellesley Bigs^vorth, D.S.O. 
Lieut. -Col. EveljTi Boscaw^en Gordon, D,S, 0 . 

Lieut,-Col. (A, Col.) Reginald John Annes. 

Lieut, 'CoL I VO Arthur Exiey Edwards. 

Lieut .-CoL {A, CoL) Hugh Alexandtx Williamson. 

Lieut. -CoL (A. Brig. -Gen.) Arthur Low thi an Godmati, D.S.O. 
Lieut, -Col. Arthur Vere BettiJigtoxi. 

Lieut -CoL (A. Brig. -Gen.) Bert rum Charles Fellows. 

Lieut. -CoL Geo;drcy Teaie Brierley, D*S, 0 . 

Lieut. -Col, Malcolm Graham Christie, D.S.O., M,C. 

Lieut. -CoL (A. Col.) Tom Dark Mackie, O.B.E. 

The remainder of the Year Honours will be published 
in our next issue. 

Mentioned in Dispatches 

In a dispatch, dated November 8th to the Secretary^ 
of State for War, Field -Marshal Sir Douglas Haig, K*T., 
G.C*E., G.C*V.O., K.C.I.E., Commanderdn-Chief, the British 
Armies in France, submits the lollowing list of names of 
oflicers, non-commissiuiied officers and men serving, or who 
have served, under his command during the period Febru- 
ary 25th, 1918, to midnight, September 1 6th- 17th, 191^* whose 
distinguished and gallant services and devotion to duty 
he considers deserving of special mention. 

Royal Air Force 

Baid, Capt. (A. Maj.) E, H, S., M.C. (15th Hrs., R. of O.) \ 
Chaxlton, CoL {A. Brig, -Gen*) L* E, O., C*M.G.^ D.S.O. 
(Lan. Fus*) ; Eggar, Capt. (A. Lieut.-CoJ.) T. M, (Lond* R.) ; 
Game, CoL (A. Ma],-Geu,) P, W., D*S.O. (R.A*) ; Goldsmith, 
Lieut.-CoL H. D., D.S.O. (D*C.L,I*) ; Hogg, CoL (A* Bng*- 
Gen.) R, E* T., C.I*E,, Ind. Army ; KnatchbulFHugessen, 
Lieut* (A. Maj,) the Hon. M. H. R,, M.C* (R.AJ ; I&abbe, 
Capt. (A* Maj.) C. B. (Bedf. Yeo., T*F,) ; Ludlow-Hewitt, 
Lieut. -CoL (A, Brig. “Gen.) E* R*, D.S.O., M.C* {R.I* Rifies) ; 
Pitcher, Gol. (A* Brig. -Gen.) D* L*, C.M.G., Ind* Army ; 
Salmond. Maj.-Gen. J* M., C*M,G., G,V,0., D.S.O. (R. Lan* 
R.) ; Selwyn* Capt. J, (R,A.) \ Simon, Hon. Maj* the Rt. 
Hon, Sir J* A., K*C*V, 0 ., K*C., P.C. ; Stradling, Capt, 
(A. Maj*) A. H* (Gord* Highrs.) ; Webb-Bowen, CoL (A. 
Brig*-Gen*) T* L, C.M.G. (Bedf, R.), 


Royal Air Fovee 
Ainslie, Maj. E. M, L., M.B.E, (Mdx. R*, T*F.) ; Amor, 
Lieut. (A. Capt,) S. L. ; Angell, Capt. J*P* ; Barlow, Lieut* 
A. W. I Barratt* Lieut, R. H., 15 th Sqdn ; Beatson, Capt. 
(A, Maj.) C. G. (Mdx* R., S.R.) ; Bell, Maj* V* D., 80th 
Sqdn, ; Benning, Maj, B. S. : Bettington, Lieut. -CoL A* V* ; 
Birketti Lieut. W. S*, 31st Balloon Sec. ; Blackmore, Lieut. 
(A* Capt.) A, C, : BotterilL Sec. Lieut. (A. Lieut*) W. H* ; 
Brittain* Lieut. {A* Capt.) A. W.* H.Q,* 22nd Wing : Rrookes* 
Lieut. (A. Capt.) E. G., D.F.C. ; Brooks, Lieut. N. K. (R.F.A.* 
S*R,), 32nd Balloon Sec. ; Browne, Lieut* H, E* ; Bnllen* 
Maj, T. (Som. L,I.) ; Bullock, Sec. Lieut. (A* Lieut.) J. 
(Som* L.I.) ; Burden, Lieut. (A. Capt.) H. J., D.S.O., D.F*C, 
{Can. Loc^ Forces)* 56th Sqdn* ] Burt, Capt. W. L. (Essex 
R,* T,F,), loth Wing; Bryant, Maj. C. E., D.S.O. (7th 
Hrs*), 23rd Sqdn. ; Cable* Sec. Lieut. {A. Lieut.) L. ; Cairnes, 
Lient*“CoL A. E*. D.S.O. (7th D, Gds,), H.Q., 22nd Wing ; 
Carter^ Capt. and Hon, Maj. A* D** D.S.O* (New Bnmswtck 
R.. Can, Forces)/ 19th Sqdn.; Carter* See. Lieut. J,, nth 
Balloon Sec. ; Chamier, Lieut*-Col* J. A*, D.S* 0 ,j 0 *B.E* 
(Ind. Army), H.Q., 15th Wing ; Chapman, Sec* Lieut. 
(A, Lieut.) H. ; Charles, Sec. Lieut, B. S., No, i Aeroplane 
Sup. Depot : Charles* Lieut. H. N. ; Child, Sec, Lieut. 
(A* Lieut.) S* H, ; Childs, Lieut*-CoL H* B. T. ; Christie, 
Lieut. -Col, (A. Col.) A.* D.S.O. (R.A.) ; Clarke, Capt. (A. 
Maj.) I* N* C., D.F.C. , 206th Sqdn. ; Claxton, Lieut, W. G*, 
D.S.O*, D*F*C*, 41st Sqdn, ; ColHshaw, Capt* (A. Maj.) 
R., D.S.O., D.S.C., D.F.C., 203rd Sqdn., loth (Army) Wing; 
Colquhoun, Lieut. (A, Capt.) E. E. (Bedf. R., T.F.) ; Cooper* 
Maj* J. P, C,* M.C. ; Cosway, Capt. L, FL B. ; Crompton* 
laeut. (A. Capt.) N. ; Cunningham, Maj. (A. Lieut. -Col.) 
J. A., D.F.C. (R.A.) ; Denison, Lieut. (A* Capt.) A, A.* M.C 
(V. and L* R.) ; Dodwcll, See. Lieut. T* B*, D.S.O,. 211th 
Sqdn* ; Douglas, Maj, W. S.^ M.C.. attd* 84th Sqdn* ; Drink- 
water* Lieut. E* O*, 2nd Sqdn* ; Drudge, Capt. E. O.* 203rd 
Sqdn* ; Duffus. Maj. C. S„ M,C* ; Dykes, Lieut. (A. Capt.) 
G. K. (Lan, Fus*), 8th Sqdn. ; Eddy, Sec* Lieut. C. E., 
103rd Sqdn.; Edwards* Lieut. -CoL I. A. E. (R,A*) ; Eller- 
ton, Capt. {A. Maj.) A. B. ; EUiutLSmith, Sec* Lieut. S* G** 
1 2th Sqdn. ; Faithfnll* Maj. (A. Lient.-CoL) G. F* H* {Ind, 
Army), 3rd Balloon Wing ; Falck* Lient. L. L/ (Mdx. R,* 
T.F\)* 56th Balloon Sec. ; Fell, Lieut. -Col* L, F, R., D.S.O. ; 
Forrest, Lieut* L. J., 102nd Sqdn, ; Frank, Lieut. C. F.* 
19th Batloon Sec. ; Frost, Capt* O. H., M.C. (Mdx. R,) ; 
Fry, Capt. A, A. (Mon. R., T.F.), H.Q.* i2tfi Wing, 

Gemson, Sec* Lieut. L* C. G., No. i Aeroplane Sup. Depot ; 
Gillanders* Lieut, (A. Capt.) J. G,, D.F*C,, iSth Sqdn. ; 
Gilmour* Capt. J., D.S.Ot, M.C. (A. and S. Higtirs*), 65th 
Sqdn. ; Goble. Maj. S. J., D.S.O , D,S,C.* 205th Sqdn.*; 
Gordon, Capt. (A. Maj.) C. F.. M.C. (N. Staff. R ) ; Gossage, 
Lieut. -CoL E. L., M*C. (R.A.) ; Graham, T. Capt* N, C.* 
M.C. (RA.M.C.), 22nd Wing ; Grant, Capt. (A. Maj.) J, R* ; 
Grant, Capt* R. H ; Gregory, Capt. A. L.* M C, (Dorset 
R.* S R.) : Guy, Capt* H, W.^ nth Wing ; Hall, Capt* 

(A* Maj.) W. W, ; Maj. S. S. ; Ilarbcn, Sec, Lieut. 

L* H. S-* 23rd Sqdn.; Hargrave, Maj. W. R (Sitff R.* 
T.F.)* loist Sqdn. ; Harris, Sec. Lieut. E. C. (K.R.R.C*), 
I02iid Sqdn; Harrison, Lieut* (A. Capt J R., 52nd Sqdn,; 
Haxt, Capt. W, W*, 5th Bde.* attd. 15th Wing; Harvey, 
Lieut. (A. Capt.) W, F, J*, D.PLC.* 22nd Sqdn. ; Havers, 
Capt* (A* Maj.) E* W',* roth Aircraft Pk. ; Hehden, 
Lieut, -Col. S. A* ; Henderson, Maj* G. (C. India Horse), 
53rd Sqdn. ; Hiscock, Lieut* F* H* ; Hodge* Sec* Lieut. 
(A. Lieut.) R. : Holt, Lieut.XoL (A. Brig.-Gen.) F* V., 

D*S* 0 . (O. and B* L*I.) ; Hoogterp, Lieut* J. A., xo2Ud Sqdn. ; 
Hope, Lieut, and Hon* Capt. A* H. C. (Sea. Highrs.), ist 
Balloon Wing ; Horn, Lieut. (A. Capt.) M. L,, 2nd Bde. ; 
Howard, Lieut. R. F., H.Q.* 5th BaJloon Wing ; Humphries, 
Lieut* R. H. (Derby Yeo** T.F.) ; Hutchinson, Capt* G. A** 
42nd Sqdn. ; lies, Capt. B. M, ; Johnston, Maj* E. H** 
20th Sqdn. ; Joiner, Lient. C. (E. Surr. R )^ ist Balloon 
Wing : jolly, Maj* F., 4th Aircraft Pk. ; Jones* Lieut. 

(A. Capt.) B, C. ; Jones, Lieut. (A. Capt.) J. I* T., D*S.O*, 
M.C., D.F.C., M*M.* 74th Sqdn*; Jnpp, Maj. W. D. L* ; 
Kirk, Lieut* L. D. (Sea. Highrs.), looth Sqdn. ; Kemp, 
Capt. D, H* ; Kemper, Maj* J., M.B*E. (S. Lan. R ) ; Laws, 
Maj* F. C. V. (Line, R.) ; Macdonald, Lieut. A. D. ; MacI.ean, 
Lient .-Col* C. T., M.C. {R* S. Fus.) ; Machin, Lieut. G. D* 
(Hamps, R.), 39th Balloon Sec. ; MaJIory, Maj* T. L. (Lan* 
Fus.), seed, 8th Sqdn., attd. Tanks Corps ; McCall. Lieut* 
(A. Capt.) F. R., D.S.O*, M.C*, D.F.C, (Alberta R., Can* 
Forces), 41st Sqdn. ; McClurg, Lieut. {A. Capt.) F* S., 7th 
Sqdn. ; McKeand, T. Capt* W. J. {R.A.M.C.l ; McKinnon, 
Sec, Lieut, and Hon. Capt* H. B. (Can. Inf.) ; McLaren, 
Capt. (A* Maj.) C. T., 206th Sqdn, ; Maddock, Lieut. J, W„ 
2nd Wing ; Mannock, Capt. {A. Maj*) E., D.S.O,, M.C* 
(R.E*), 74th Sqdn. 

{The remainder of ihe Hsi zmll be given in our nexi issue.) 
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PERFORMANCE OF AEROPLANES. 

By W* L. COWLEY, A-R.C.SCm Wh.Sc., and H. LEVY, M-A., B.Sc,* F.R.S.E, 


It is b&ccmiiiig iiicteiisingly evideiu tluit certain chaiac- 
t eristics oi aeroplanes are of mn standing imptmance in 
relation to fitness for fighting. Wltenas in the past it was 
considered an achievement if machines were strong enough 
smicniraUy to withstand the stresses and strains bronghi 
into plav during hi gin and ai the same time to attain a 
speed of qu to joo lu.p.h., nnem experience has demon 
St rated what important factors aie excessively high speed, 
rapid cl i mil, and ease and agility of maiioenvre. Mb el her oi 
not the engine is to play a more or a Jess import am pan than 
the aerodyiiamu: parts cd the machine depends upon whethet 
such questinns as durabihty of fit glu enter into the caicula 
lions. It IS nhimaiely. however, imly by an analysis of the 
performance curves (►] machines in general^ and ot already 
built machines in particular, that the more important factors 
upon which these qviestions depend can be accural ely deter- 



mined. The power of putting up a short spun at a cniical 
moment in climbing, or manoeuTOng rapidly in a small circle 
from one flight path to another, depends In a large extent on 
the thrust that can he developed in an emergency by the 
engine. The general problem of manoeuvreability is clearly 
so wnde and complicated, that it is proposed in the present 
article merdy to analyse the performance of machines under 
certain steady conditions of flight, to determine the leisUions 
ilial exist between the liorse-power that the engine and 
propeller develop, the rate of climb and the turning circle, 
and to find the conditions under which circular flighi miiy 
be executed with the greatest rapidity, A corresponding 
analysis for spiral Sight will alst> be given. 

In Fig. I is plotted the air resistance at various speeds at 
ground level for a gjvon niacMne. The product ol each 



ordinate of curve i by tlie corresponding velocity gives the 
power required at ground level to overcome the resistance. 
This (curve 2) is plotted in Fig. i in the ‘same diagram as 
the maxi mum horse-power available from the propeller 


(curve 3). Tlie difference bviwcvn the nrdmates ol these 
I wo liiirse-piuver curves lot any speed furnishes a ineasuie 
of the lu'rse-power available lor dimb, i\a The upper pniiit 
t>f intersect von dei ermines t he m,ixmiuni s]ieed of hon^mitrii 
fiight. 

Perform mice curves descntnng vhe ciiiuacterisiu s of the 
machine a! various sj>eeds are usually pUiffed. ^^8 above* on 
the assumptnui that tire aimosphere is ol iiiniorm density 
but the fad that ihe -nr and i tir |uoprUei ihnist 

depend directly on the density oj the an imimate.s clearly 
lhai the per forma nee cisrves wdl not be complete unless 
allowance ns made for vanati ais m this quaiiiity 1 he mere 
lacr that ai a licight of 10,000 It.^.i nut uiicimiinon hying 
aluinde, the density p has already dropped its of its 
value at the eavtlfs surface, is a sutficiently clear indication 
that alterations in the perfttTmaiice curves due t(j tins cause 
are of considerable importance. 

The air forces are proportional and snuc a I higher 

altitudes for a given angle ol attack the same lilt, via., 
^AL,V*t must be maintained, a comparison between per- 
formance curves at various levels must be made at corre- 
sponding values oi pV’. It wdl thurch?re be convenient to 
plot the quantities cuncenied on a V base, where p is 
assumed unity at ground level. On this base the resistance 
curve of a machine will not change with alltinde. This is 
not so, however, with the luirse-power curves. In the case 
of the horse-power required to overcome the drag, fhc latter 
quantity was multiplied by the c(>rrespondiiig velocity. 
To obtain this horse-power curve, therefore, on a V v^p base, 
each original horse-power must now be divided by su 
that the ordinates are accordingly all increased. 

Since at the higher altitudes the velocity of flight must be 
increased to maintain the lift, the propeller will of necessity 
be working at a higher slip, and the thrust will drop unless 
the revolutions be increased proptutionalcly give the 
same thrust and slip. At the same time the energj given 10 
the engine will have fallen, on account of the smaller mass 
of air taken up by the cylinder at each atrt^ke for these lower 
densities, and therefore the horse power delivered up will fall 
off for the same revolutioiiH, appiroxi mutely as tlie donsily. 

In Fig, 2 is plotted horse-power available Irom engme at 
ground level against engine revolutions (curve i). Curve 
representing the engine horse povver at a height where the 
density is p, is derived by multiplying each ordinate of 1 
by p. The system of curves 3, 4. and 5, giving the lUiipelki 
torque horse ’pO’wer against t evolutions at various ctui slant 
speeds, intersect curve 2 at X, V, Z, ikc., and accordingly 
fix the torque hoise-powur^ forward velocity and revoiu Lions. 
From these and the factors ul the piopeller the elhciency is, 
of course, at once obtained, and by muUiplying the latter by 
the torque horse-puw'er the thrust iiorsc- power corresponding 
to that height is derived. This is rmw plotted on a V 
base in log. 3. The honse-power required to drive llie 
machine is immediately calculable and plotted in Mg. 3 on a 
V base by multiplying the ordinal c rd the h(usc-]>ower 
curve at grtiund level by V{ijp), 

Once more the horse-power available lor further climb at 
each speed and the greatest mini mum speed of tiighl can be 
derived. It is manifest that as the density diminisiies these 
corves incbide a constantly decreasing area until ultimately 
a point is reached at wdiich the maximum and minimum 
speeds of flight ctiincide, and there is no horse-pow^cr available 
for further climb. This determines the highest altitude Uf 
wliich this machine can ascend. This height is usualiy 



termed the ceiling. It can be further increased by spcLKil 
treatment of the engine— for example, by supplying it will 
oxygen under press u r e . T h e eff ec t of v ar iai i o n i n d en si 1 3' %v it h 
height appears therefore to be the prime l:u tor in lmpt>Botg 
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a limit to height to which an aeroplane can ascend, and the 
exact manner in which this makes itself felt aerodynaxnically 
b^omes clear from the foregoing simple analysis of perform- 
ance* In the same manner it is proposed to consider how 
the horse-power expended in turning 
atfects the performance. Suppose the 
machine (Fig. 4) has reached the con- 
ditions of steady horizontal flight 
with velocity V in a circle of radius 
R, the rudder and other controls 
having been set to the appropriate 
positions to maintain the steady 
turning. The angle of bank being 
f the equations of motion become : — 

L sin If. -Vfig. V*/R (i| 

L cos ^ - W (2) 

D-T (,) 


rio.4. 


< 

3 



fw 


terms of the horse-power required to drive the machine at 
the equivalent velocity of horizontal flight 
Vj = Vcos^j, 

- V/(i + (10) 


> 



neglecting the relatively small components of the force on 
the rudder and the difference in lift and drag on the two 
wings due to the fact that the outer wing is moving more 
rapidly than the inner* For a given speed and flight path 
the requisite angle of bank is immediately given by 
tan ^ — V*/gF:* It follows at once that to fly in a circle of 
small radius with a given velocity the angle of bank must 
be steep, but equation (2) indicates at the same time that in 
order that the machine will not drop the lift must be imme- 
diately augmented, demanding an increased angle of attack 
compared with horizontal flight. This involves a greater 
expenditure of horse-power. 

In general performance curves for any macliine usually 
give a measure of the horse-power required to maintain 
horizontal flight at various speeds* From such a curve the 
corresponding horse-power required to maintain circular 
flight may easily be derived. In either case the horse-power 
is expended in overcoming the drag. Comparing the two 
cases, horizontal flight at velocity V and circular flight at 
the same speed but necessarily at a different angle of attack, 


H, =T,V-D.V =Ap(D.),V* (4) 

(or circular flight, 

H, - T,V = D,V . Ap(D,),V» (5) 

for horizontal flight, where (JV), and (D,)^ are the appropriate 
drag coefficients* Therefore 

H, ^H,(D.),/(IT),, (6) 

Kow W - Ap(Lt)|V® cos 4 ^ from equation ( 2 ), and 
W — Ap(LJjjV* for horizontal flight. Therefore 

(L,V(L,). = i/cos^. (7) 


Suppose the machine flying in straight line flight with 
velocity Vj at the angle of attack corresponding to the lift 
coefficient (1>()|, that of the previous circular flight, then 

W = Ap(L,)jVi* 

and W - 

as before, where V is the horizontal flight equivalent, from 
this point of view to the circular flight* 

Therefore (U)j/(L). - 

hence Vi ^ V (8) 

If H'l and H* be the horse-powers required to drive the 
machine in horizontal fliglit at velocities V, and V respectively 

then H* = D,V - Ap(D,)jV*, 

and H', =D,V, = Ap(D.),V|*, 

therefore (D, ),/(!).), - 

- H'l/Hj. i/(cos4»)*'*. 

This gives finaHy, using (6), 

H, -HV(cos^.)»'> (9) 

expressing the horse-power required to maintain the machine 
in horizontal circular flight, of radius R and velocity V, in 


The method of obtaining the horse-power curve for circular 
flight is at once obvious from these formulae. The horse- 
power for horizontal flight at velocity V ^cos^ is divided by 
(coS4^*^“) and plotted on a velocity base at abscissa V, 

In Fig* 5 AD represents the horse-power available from 
the propeller of a particular machine, and CB the curve 
giving the horse-power required at various speeds for horizontal 
flight. The curves of the type PQ representing the horse- 
power for circular flight at various radii and speeds are 
obtained by the method indicated above. 

Since Sftl represents the horse-power used up during the 
flight, LS measures the surplus horse-power available, say, 
for climb. 

The curve of the type PSQ, passing through T, will, except 
in the cases about to be mentioned, fix the minimum radius 
of the circle at the velocity determined by M, If CN is the 
locus of the points on each curve corresponding to maximum 
Tift coefficient, none of the curves of the system can possibly 
go beyond CN, and the points of intersection of this system 
with this line determine the maximum radii of circular flight 
at the corresponding speeds within the range limited by C 
and N, The minimum possible radius corresponds to the 
curve touching AB, in this case approximately i8o ft. 

It must be remembered that in the type of flight con- 
templated it is necessary that the angle of attack of the 



machine should correspond to a higher lift coefficient than 
that of horizontal flight at the same speedy in order to sustain 
the weight when banked. The corresponding drag coeffi- 
cient would then be greater or less than that of horizontal 
flight, according to whether the point considered lies above 
or below the position of minimum drag, excluding those cases 

H 
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ia which the angle ot rainimum drag tails between them. It 
is evidently possible therefore to work at a higher maximum 
spe^ in circular than in hoiiacontal flight. This is borne out 
in Kg* 5 by the fact that the system of " constant radii " 
curves ultimately cuts AD at a series of points, such as D, 
corresponding to a lugher speed than that at B, viz.^ the 



maximum speed of horizontal flight. The diflerence is, 
however, comparatively small, in this case not amounting to 
more than z m.p.h. 

Fig. 6 gives the maximum curvature of the path possible, 
the maximum angle of bank and the angular velocity for 
various speeds, 

A rigorous treat n^Lcnt of the problem of circular flight 
would be extremely complicated owing to the introduction 
of certain imperfectly known factors dealing with the varia- 
tion in wind forces along the wings due to the rotation. 

Spiral flight.— It has just been demonstrated that circular 
flight without side-slipping will take place when both the 
rudder and banting are made use of* If the machine be 
supposed at the same time to drop or climb with constant 
velocity, the path traced out will be a helix. It is proposed 
to determine the relU' 


It follows that the angle of bank for a given helix defined 
by R and 0 and for a given velocity V is determined from 

tan ^ - V*/^H cos ( 14) 

From equation (iz) the lift coefficient for this flight becomes 
Lr * W/^AV* . cos 0 /coS iff. 

Writing equation (11) in the form 

TV -DV-h WVsintf {15) 

the available horse-power under these conditions may be 
obtained* Tlie term WVsintf is at once found for various 
values of V and tf. Follo^ying the lines indicated in the 
case of circular flight, the horse-power necessary to overcome 
the drag at various velocities in spiral flight can be derived 
from the horse-power curve for horizontal flight. 

Let Hj-this horse-power during spiral flight and H,- 
the horse-power lor horizontal flight at the same speed, 
then 

H,/H, -DiV/D,V 
Moreover Lcos^ -Wcosfl. 

Hence W - Ap(L^)i 

and W Ap{U).V* 

for horizontal flight at the same speetl. 

Therefore (L),/(Lr)2 — cos^/cos^. 

If Vj be the horizontal velocity corresponding to the same 
angle of attack as iu the spiral flight, then 
W -A/KLL^^^ 

therefore =(L,),/(L,)^ -cos#/cos^, 

so that V, - V ^^(cos ^>/cos 9 ) (16 } 

Now H. -LbV- Ap(DJ,VV 

Let - the horse-powder required for horizoiuul flight 
at the equivalent velocity V,, then 

= A^(D.)^V,A 

therefore 

{!>.), /(D.), = VVH,V,< * {cosff/cos0)*^<. 

Hence Anally (17 j 

Since 0 is supposed given and has been determined in 
terms of a, V and R, this equation provides a means of 
obtaining the horse-power to overcome the drag during spiral 
flight at velocity V in terms of the corresponding horse- 
power for horizontal flight at the velocity V (cos ^/costl). 


tions that exist between 
the forces operating, and ^ 

the various quantities that ^ 

determine the setting of v XP 

the machine when the ° /v 

latter is travelling with ^ / 

constant speed V along a v / 

vertical helix of inclination X / 

0 at each point to the x^ or 

horizontal, formed along ^ 'v ^ 

the surface of a cybnder X^ x, 

of radius r. Assume as V 

before that the controls X. 

have been Axed in the 

appropriate positions so X 

that the axis of the 
rnachine is along the 
flight path and neglecting 
the relatively small cross- ^ 

wind force on the rudder. ^ 

--uan.: » cvl,«o» 

the plane of symmetry 

to the vertical plane through the axis of the machine, and 
resolving forces along the tangent to the path, along the 
normal and binormal, Fig* 7, the equations of motion 
become — 

T - D = Wsin (ii) 

L cos ^ — W C 05 & (la) 

Lsin-p ^Vi(g. V*/R {13) 

since the normal is along the radius of the cylinder and the 
radius of curvature of flight path - R « 
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This will provide a system of curves for all values of R for 
each value of 9 . By the same process of argument developed 
for circular flight, the various characteristics such as the 
minimum radii of curvature of flight path, are determined. 
It is evident that the presence of the term WV sin 0 in equa- 
tion (15) corresponds to an extra expenditure of horse-power 
for climbing beyond that required for circular flight, so that 
the minimum radii of curvature for spiral climbing will be 
greater than that for circular flight. 


S Si 

The Latest Gotha 

By chance I was recently led into the great hall at 
Doberitz, where, now the War is over, giant Goihas lie in 
repose," writes the Daily Mail correspondent in Berlin, 
' ' I was allowed to inspect one machine of gigantic proportions* 
Its span of wing was 160 ft* I cannot give other details, 
except that it cost / 5 0,000 to build* The machine had never 
been up, except in trial flights. It was just about to start a 
new series of raids on Paris when the armistice stopped it*** 


s m 

The Polish Aviation Service 

Writing from Warsaw, and dealing with the lack of 
equipment in the Polish armies where they are making a 
stand against tlie Bolsheviks, Mr* J* M* N* Jefferies, the 
Daily Mail correspondent, states that the Poles have 14 
aeroplanes, mostly old training machines, ia which machine 
guns and other military gear have to be haphazardly mounted 
as best can be done* Eflorts are being made to buy some more 
at Vienna, 10 or so, at whatsoever price, 
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LORD WEIR ON THE 

On loih, l.ord Weir, Secretary of Stale for the 

Ruyal Air Force, vit^ited the National Aircraft Factory 
(Crosslev Motorts, Ltd,), at Heaton Chapel, and was pre- 
sented wKh a D.H. n machine subscribed for by ;,ooo embers 
ol the A.I T). In liandinf: over the inacbine. Brig, -Gen. 
K, K. Bagnall Wild, Controller of the A. FT)., said it was 
a token of appreciation of the staff's loyalty to their country, 
of the work done by the R,A.F, and pilots, and in token of 
gratitude for tlie way in which Lord Weir had rnhd, guided 
and helped the A. T P. staff. 

IvCsrd Weir said he accepted the aeroplane as a mark of 
the patriotism and generosity of the staff ol the A.I.D., who, 
by their care and watchfulness, had earned the confidence 
of all the pilots and observers in the -niachines wliich it had 
been their duty to fiy. 

"J’he machine was t hrisieiied A.LT>.” by the Lady 
ilai’oress of Manchester* who was then presented with a 
Sliver salver b)^ Sir Kenneth Crossley on behalf of Crussley 
Motors, Ltd, 

Lord Weir, accompanied by the Lord Mayor and l.ady 
-Mayoress fAldennan and Mrs. M^akeague), Sir Kenneth 
Crosslev, and the otlier in embers of tiic party, snbsee^uently 
made a tour of tlie wcjiks and saw some iu'ropkoies in the 
process of construction. 

Lord Weir was aitenvards entertained to hmch l>y the 
Lord Mavor and ( orporatinn of Mantli ester, and in respond- 
ing to the toast of his healthy drew attention to the grow^th 
of the RAF. In August, 1914. the h’ lying Services eon- 
sisted of Z85 cjiticers ancl 1.8 S 3 other ranks, Tu November 
IQ18, the strength of the Royal Air Force was 30,000 officers, 
200.000 men, and about 30,000 women and boys. Some 
1^ per cent, oi the fiying officers in France leere Canadian 
by origin. In the same period the number of aeroplanes 
and seaplanes had growm from ^11 to 2z,ooo, and against 
four small squadrons, we had 191 squadrons at full strength^ 
and 60 in course of formation. 

'IfirniTig to the development of aviation for civilian pur- 
poses* Lord Weir said : 

*' Any adequate survey of the future of civiUsation must 
involve an enquiry^ into the future of transport. For trans- 
port is that %vhich welds civilisation together, and its function 
in human pre^gress is extremely important. We have hitherto 
had trmisport by land and transport by w*ater, and to-day 
w'C have, in actual practice, transport by air. It may well 
be — but 1 am not here as a prophet— that the new "mode 
ol transport wall one day rival, and even surpass, the other 
two. At any rate* the compelling influence of a veiy- grave 
national danger has resulted in an intensive development 
of aviation, which w'hen compared ’with the development 
of any otlier scientific and economic factor in our lives* seems 
not only astounding, but somehow artificial. Nevertheless, 
it has been a real development. The thing exists ; and tlie 
probltm before us is the problem of transforming that wLich 
has exclusively served the ends of frightfuluess into an 
organism wlxich will serv^e in the complete st w^ay the in- 
finitely more valuable ends of peace. 

I want to-day to visualise for you, if I can* the method 
and the extent to which a nation inheriting from the War 
a legacy of aerial experience fuller* perhaps* than that of 
any other nation, can reinvest and adc?pt that inheritance 
for the Viettering of mankind. Let me give you one little 
mdi cation of tlie progress we have achieved in the mere 
mechanics of avia tj on. And let me admit that even those 
of us who live in tlie lieart t)f this great business have scarcely 
grasped the significance of tlie prodigious strides made 
during tlie later months of the War. I will tjifer you just 
a single fact. We now possess aeroplanes wliicli carry a 
crew oi seven and passengers to the number of 30* w'hicli cbmb 
to a height of ie,ooo ft*, which travel at a speed of 100 miles 
an hour, and wfiich can make a journey of 1,200 miles without 
a stop. We possess such machines for travel over land, 
and similar machines 'which, if necessary, can come down 
on the Surface of the seas* float* and rise again with their 
full load. We haw designed and constructed these machines ; 
we have tested and tried them in every^ way ; and* either 
actually delivered or under construction, we possess them 
in substantial mimbers. So much for the mechanical or 
constructional .side ot aviation. 

" But aviation must be viewed in two aspects — -the con- 
Btructionai aspect and the operational asi>ect. Tliere is 
the technique of the material, and there is the technique 
of the use of the material. It is not enough to make machines 
'wli i cb are m arvels . We m \ist be able to n a vigate th e m achines 
and organise that na%dgation* to the last limit ol the possi- 
bilities of the machines. This is wliat I call the operational 
aspect : and I liave to say with the strongest emphasis that 
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there has been, and still is. a serious danger of it being ov'er- 
hioked. or at all events alighted, in favour of the construc- 
tional or manufacturing suspect. There is a serious danger 
that tile adventurous and sometimes rather reckless com- 
mercial ojjtcrprise of the air industry iiU3.y result in disap' 
pointmeiits, unless the operational side of aviation is kept 
piominently in Anew. 1 perceive no immcfliate limitation 
on the constructloual side ; but I do peiTeix e limitations 
<m tlie operational side. 

' The technique of flying and the organisation of an 
transport .still deni am! long study and man\' experiments 
for their perfecting. True* wondrons ‘ stunts f feared 
that I might succumb to that popular word, and I have dom 
so (iaiighter)— wondrous * stunts ’ are ]h rhurned in the air, 
and tliese 'stunts^ have been immeduiti ly useful in the 
art of war, and they vAl\ continue to l^e useful ft^r the testing 
of mad II lies. But gymnastics and arrol^atit s in ttie Ann ament 
have really little to do Avith the operational side of aAnation. 
The air traveller oi the future Avill have no desire to take 
]iart in a circus. He \dll want to be sure that on a giA^en 
day^ to be settled in achance, he can leave, say, London 
at a ceriain hour in the morning and arrive, sny^ at Marseilles 
at a certain hour in the afternoon, whatev er the wcatlicr. 

I am an enlliusiastic optimist al>out the future of aviation, 
but I hope my optimism is sane— may I divulge the fact that 
I come irom GlasgoV' i" — I say 1 Jiope my optimism is sane* 
and tlierefore I shall venture to insist that at this highly 
critical period in tlu^ history of the new transport noliting 
but harm can come fix m not facing the facts ; and I will 
add luy opinion that the future may be gravely prejudiced 
by impatience for slioAvn" result.^, T!ie success of the opera- 
tional side of air transport aviII depend upon measures which 
cannot be carried nut in five minutes. These measures 
are : — Tlie development of the navigational instructhui 
by really^ sound and severe navigational fxaining^ the creation 
ol an energetic meteorological serAuce specially designed 
to help air transport, the adopt ion of improv’ed sy^stems of 
wireless telegraphy and telephony^ and the adoption of a 
first-class syst.cm ol day and night marking oi landing-places 
and aerodromes. If these measures are taken, I am quite 
clear that five y^ears hence there Avill lie no more difficulty 
in navigating an aeroplane over a long course in foggy^ or 
otheiAvist! bml weather than there is now in navigating a 
ship. H tht^se tueasiires are not tukcii, if hard and conttnuttus 
experiTnentat study* is not put into the problems yet unsolved, 
then tremble, delays and discouragement W’i]| certainly ensue. 

I am happy' to say^ that already- av e liaA^e machines so devised 
that they^ can land safely- at definite gliding angles entirely 
witliout human control. This means that, Avhen the pilot 
can set his instruments by means of a kite balloon anchored 
in dear air* he mu 11 be able to land Avith safety^ in an aerodrome 
comple t ely f ogbou n d . 

HaWng stated certain general aspects of the matter. 

I uoAv come to the question : What part is the State to play* 
in the developments Avhich I have foreshadowed ? Thi^ 
question* lam wcUaAvare* is as j>rickly as a hedgehog, There 
is only one satisfactory way of handling hedgeliogs- — ^and 
that is* to seize them Avith a peculiar light firmness. If 
you are in two minds about the prickles of a hedgehog, y ou 
are lost. I therefore seize this particular hedgehog vnth 
a peculiar light firmne-ss. It has bceu argued that* since 
the whole of aviation is actually in the hands of the State, 
the State can start fair and run the vvhole of aviation in the 
future as a Goverumeiit monopoly^ just as it runs tiu Post 
Office , and as— I hear jroui Dniidee — it will shortly run the 
railways, 

' \Vcll* I have had cmisiderable experience of private 
enterprise, and I have had a shorter but far more exciting 
experience of GovcniTncnt enterprise. Both* in my opinion* 
decidedte have points. But I do not think that the best 
ends of civilisation wifi be served by keeping civil aviation 
for a Government monopoly. I am convinced that co- 
operation between the activities of the State and tlie acti\dtie£ 
of the private firms will produce the finest results. The 
State must be the xnoneer — it must help* it must eucouragf, 
it must guide* it must exercise control, it must be in. a position 
to say^ * Thou shaft * and ‘ Thou shalt not * — but emphatically 
it must not monopolise. And I am sanguine enough to 
conceive a Government Dei>artiiient which Avill be, not an 
autocrat* but an elder brother to both tlie eonstructioiial 
and tlie operational sides of aviation. 

I will tell you one or two things about such a Depai t- 
ment. It must be in the charge of few men, but of the best 
available men ; and they must be highly paid. It must 
be in the charge of men who are accustomed to wait patiently 
for results, rot of men \vho want to be in the middle of next 
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week before the;^ have got over Sunday. It must be 
broad-minded enough to engage the interest and enthusiasm 
of the biggest people for the biggest s^^heines* For example — 
and solely by way of illnstration — I would like to see the big 
shipping and other existing transport organisations actively 
interesting themselves in the development. Such a Depart- 
ment must strive to acquire the best qualities of a private 
business, and, in a word, it must function as far as possible 
like a private business, for a public end. It would, perhaps, 
be alien to our grand bureaucratic traditions, but I should 
not mind that, for I think it would represent the new spirit 
which, as a result of war experience, is coming over this 
country. The new Department should, of course, spring 
out of "the existing Air Ministry, which must be reconstituted 
and reorganised, so as not only to control the administration 
of the Royal Air Force, but to act as the supreme authority'' 
for the development of civil aviation. 

" The first essential step of the new Ministry should be to or- 
ganise international dying — flying between diflerent countries. 
This will involve an international aircraft convention. 
I may say that we have already drafted the articles of this 
Convention, which is being submitted to our Allies. If they 
substan ti ally approve it, an intern ati oi i al ai r confer en ce 
will be held ; and I have reason m anticipate that within 
the next four or five months the principal nations of the 
world will have reached agreement on this momentous matter 

" Similarly, domestic legislation will have to be pas,sed 
for the regulation of flying in this country. The draft Bill 
IS now ready, and I anticipate that within a few weeks of 
the opening of the new Parliament a useful Act will come 
into force. 

" It will be appreciated that until this Convention and 
this domestic legislation become ciperative there can be no 
private flying at all, either international or in this country. 
In many parts of the Continent a state of war still exists : 
and, moreover, even if a state of war did not exist, 1 sliould 
oppose any private flying until suitable legislation was passed. 
It would, indeed, be unfortunate if the development of civil 
aviation was retarded owing to the effect of a series of fatal 
accidents due to a lack of absolutely necessary regulations. 
Eager aviators may chafe under the delay, but I would remind 
tlicm that, legislation or no legislation, the W'cather of this 
unique island is apt to be so variegated, violent, and un- 
dependable that during tlie next three months serious flying 
for transport purposes would anyhow be impossible with 
our present imperfect navigational arrangements. 

a part of the help, encouragement, and guidance 
which. I mentioned a moment ago the ne-w Department will 
have to provide a thoroughly efficient technical section for 
research and experimental purposes, wliich section would 
work in closest touch with private industry. Substantial 
public expenditure would be necessary for the opening up 
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Aerial Escort for President Wilson 

As in the case of otlier distinguished visitors who have 
recently crossed the channel, President Wilson on December 
26th was provided with an aerial escort. A squadron of 
French machines convoyed the mail steamer '' Brigliton 
until mid-channel was reached, when a foimation of 14 British 
aeroplanes relieved them. Lo d Weir was among those at 
Cha ing Cross to greet the President, and deta hmen-s of the 
R.A.F. an 1 W.R.A.F, we e posted along the route of the pro- 
cession at Constitution Hill. 

Cape-Cairo Air Route 

It is announced that the Air Ministry has despatched to 
Central Africa two parties with machines and equipment to 
prospect and survey an aerial route from Cairo to Cape Town, 
The possibility of a flying route from India to Australia via 
Singapore is also being investigated. 

Military Division of the 0,B,E. 

The Kin^ has been graciously pleased to institute a 
Military Division of the Most Excellent Order of the British 
Empire, to date irom the creation of the Order, June 4th, 
1917* All commissioned and warrant officers recommended 
by the G.O.C. Independent Force, R.A.F., or employed 
under the Air Ministry" and members of the W.R.A.F. are 
eligible for the new division. Those who are already ap- 
pointed to the Order and who are qualified for the Military 
Division may, on the recommendation of the Secretary of 
State for the Royal Air Force, be transferred to the Military 
Division, 

The insignia for both Military and Civil Divisions will 
be the same, but the ribbon of the Military Division will 
be distinguished by a vertical red stripe in the centre of the 
existing, ribbon.. . .. 


of new avenues of progress and for the development of what 
is proved to be good in private enterprise. Further, tin 
State should acquire in ]H'nnanence a large proportion ol 
the existing military aerodromes, and should render them 
available for general use by leasing sheds to private opera- 
tional companies and merely cliarging a fei' for landing. 
In tlris way, while the State wo\dd not suffer, private enter- 
prise w-ould be relieved of an exceedingly heavy capital charge. 

The Department sliould undertake tlic training of all 
pilots to be employed on public transport services, whetlier 
such services are in ti’ie hands of the Department itself or 
in private hands. Such a course would fulfil two purposes. 
It would secure public coiifulcnce in the efliciency of the 
pilots, and it would provide a reserve of pilots for the Royal 
Air Force in times of emergency. From the superabundance 
of machines at its disposal upon the conclusion of pi'ace. 
suitable for conversion to commercial rise, tlie State should 
be ready to disp<>se of a considerable number at a low prici' 
to private oiTerational companies, Tlie new Departmeni; 
should undertake the mapping out and the maikitig of aerial 
routes, the lighting of tlie same by day and by niglit, aud tlie 
inspection and certificati<in of all private aircraft. And, 
above all, u should attend to the special meteorological de- 
velopments whicli I liave aln^ady mentioned. Finally, 
the new Department must be ready itseli to undertake maiF. 
goods, and passenger services wherever private enterprise 
may be Jouiid lacking, 

“ I have merely outlined, in a manner nei:essarily somewhat 
vague, the main contours of the vast subject upon whicii 
I have ventured to address yon, and I cannot on this occasion 
do more. I will add just a word about a point which is doubt- 
less in the acute and active mind of every business man here 
— finance ! The scheme which I have indicated will cost 
monej’^ — a lot of money, according to pre-War standards, 
but a very little according to the standards of war. And 
however much it costs, it will not be expensive, for it will 
serve two ends, of which the value is beyond money. First, 
it will provide this country witli a new and trcmendotxs in- 
dustry, whicli, in a supreme degree, will constitute and 
maintain the arterial system of the great civilisation of the 
future ; and, secondly, it will do lionour to, consummate, 
and justify tlie magnificent work begun by those who are dead, 
and whom w^e mourn. It is not given tome to use fineplirases, 
and Britons are not accustomed to express their deepest 
feelings with much eloquence, but 1 must point (.)ut to you 
that our present achievement in the air, and all onr furtiier 
achievement, has been, and will be. built upon sacrifices, 
upon martyrdoms, upon sudden and violent deaths, upon 
incalculable devotions, not only beyond the seas, but here 
at home. We owe the proimmdest loyalty tt> those who are 
gone, and, when we i>lan for the years ahead, let us not 
forget to be worthy of them.” 
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Aerial Services for Prince Edward Island 

At a meeting of business men recently held at Cliarlotte- 
town, Prince Edward Island, it was resolved to organise 
a company to establish a flying service between the island 
and the mainland. It is suggested tliat the first route should 
be via Moncton, Summerside, Charlottetown, Georgetown, 
Picton, New Glasgow, and Halifax, and it is planned to have 
a double daily service, summer and winter, to handle mail 
and express matter. 

The Ipswich to India Flight 

It was announced on December 24U1 that the Handley- 
Page machine, H.M.A. ” Carthusian,” piloted by Major 
A. S, MacLaren, M.C., witli General Mac Ewan as one of 
the passengers, had arrived safely in Egypt. The 
machine flew by way of Sicily and Malta, stopping a 
night at each island. Leaving IMatta at 2 a,m. on December 
20th the machine passed over Bengali and Solium, landing, 
for engine ad jus ment, at Mersa Matruh, on the Africrin coast 
at noon. Owing to lain, which flooded the machine, it was 
impossible to continue, and Gene al MacEwan and the other 
p Assengers went on to C d o by train. 

The Cairo to Calcutta Flight 

A FEW more particulars are now availu^dc regarding 
the flight of Maj."Gen. W. H. Salmond, D.S.O., from Cairo 
to Calcutta in a Handley Page machine piloted by Capt. 
Ross-Smith, A.F.C. The longest single flight was from 
Damascus to Baghdad, a distance of 495 miles, which 
occupied 6 hours 53 mins,, while the next longest stage, 
from Karachi to Nasirabad, 485 miles, took 6 hours 35 mins. 
During the journey from Damascus to Mesopotamia the 
machine carried food supplies for seven days, and the General 
had a letter signed by Sheri! Feisul, son of the King of Hedjaz, 
asking the Arabs to tender any assistance required. 





Ql'ite a uumbtii ui gret^tuigs for the sea^soii hab reached 
Us from various R,A.F. squadrons, and one of the hap- 
piest, which we reproduce, carr3,dng with it up-to-dateness, 
comes vrith the best wishes of the officers of 213 Squadron 
R.A.F,, Flanders, the legend accompanying K. Graliam’s 
clever picture being— 

** He*s crashed for good, so here's for — 

A Merry Chris tmas and a JIappy New Year, 1918-1919." 

And so say all of us, with hearty reciprocity"* 

I^KS as if wlien tlie uext war does arrive war 111 the air 

iikcly to be catered for froin a variety of Baurces. From 
Salt Lake City*^ Mr. John M, Brownings — -good name to be 
connected witfi shooting-irons — announces " the perfection 
of a combination of three machine-guns on an aeroplane 
mount, enabling the flyer to fire 3,500 shots a minute, by 
pressing one trigger,”' Some shoot 1 A few equipments 
like this should make it prettyr unhealthy for the quarry- 
when hunting by aeroplane becomes the vogue. 

Hun aeroplanes appear like advancing in price, A message 
from Copenhagen states that the Workmen's aivd Soldiers’ 
Councils are ode ring 4,000 German aeroplanes for sale at 
about /ill apiece, stimulating buyers by promising a generous 
supply of benzol. Looks as it uur Armistice terms, in claiming 
ouly 2,000 planes, somehow- missed the mark. The Peace 
conspirators should look into this little lot of Hun machines 
agoing begging. 

Our auto constructors who are puzzling their heads to 
evolve a cheap light motor car that w-iU attract proSJ^ecti^'e 
purchasers who may be hesitating between car and plane 
m the near future, had better get on wdtli their output, ere 
it is too late. According to our French contemporary, 
rAuio^ "a French, aeroplane constructor has invented a 
I tew tyqie of machine which will not cost more than a small 


iiKitor , iuul uf wli icli llif wUi be loo miles "an kuui 

The machine, it iti added, i^' v'ery light, and can be taken tn 
pieces, in a tew iimraents." All the same tlie day o[ the 
quick-asscmbly plane is hardly yet, w^hatever the far futui t/ 
piay bmig with it. We have a hazy recollection of hustle 
in the past in aeroplane building, where the designer started 
to design at 6 a.m. one day^, had his working drawings mil 
by loh. 33m. 17 sec. the same morning, was finishing the 

body by , hut that is another story The executor^ 

never sent us the details of how sJie didn't fly. 

The Aeni t'Luli of Bi^lgium, wishing to confer a merited 
honour on tlieir airmen during the w^ar, lias decided to presciit 
to all, pilots and obser\^ers alike, a diploma. Metal plaques 
Will be given to men meiitiotied for distinguished service 
and the first gold plaque has already been awarded to Capt 
Willy Coppens, the first Bcdgian ” ace.*' 

An aerial postal service is am .mg the measures of recon- 
struction contemplated by the Belgian authorities It 
imped that a Brussels-Liege and Brussels-Bmges mail ma\ 
be inaugurated soon, to run daily from the Evers Aerodronv' 
At the outset this will be confined to official mail, 'but it 
may be extended to becom a permanent institution 

A MONUMENT is to be erected in tlie near future in a Brussels 
square to the memory of Belgian aviators who have given 
their liv^ for their country'. S(^ far. a definite site ha,s not 
been decided upon, but the great Belgian sculptor, Rombaux. 
has been asked to proceed M'ith the monument. 

Postal services from Naples to wliich have recent! \ 

been inaugurated under the aegis of the military authorities 
are now nmning regularly and MUthout a hitch.' The saving 
m transit is said to be such that in all probability this aerial 
liiit" will lie con ti in.KT.1 under civil rnaTiagemcnt . 







A Pa.ki^ 5 contemporary givc& an mtcieE^tmg uuervit’w with 
Lieut, -Col. Piccia, of the Italian aviadon service, in the 
course ot whicli the following interesting notes on Gabriele 
d'Annunzio occur — 

I knew lum well. He was an admirable man, and might 
be said to have been the soul of our war. In the dark hours 
oi tl\e Piave, our Verdun, at the moment when Italy was 
living through the most tragic hours, d'Annuiizio went tt^ 
the trenches and exhorted our men. He spoke to them of 
the greatness of Italy, of the sacred mission incumbent 
on them* He spoke of tire provinces awaiting deliverance- 
in a word he electrified tlie men. And he produced the 
miracle of an army suddenly enthusiastic oace more, reborn 
to hope, revived by the words of one man, the immortal 
and divine germs of victory. 

" Yes, I admire d'Annunzio profoundly. I love in him 
the poet, the soldier, the man of action, and the born leader 
of men. I salute in him tlie leader oi our aerial aimy, of 
our landsmen, of our sailors.^' 

In response to a query as to whether the great Italian 
was actually a pilot, as has been stated Lieut.-C'ol, Piccio 
smd : — 

" D'Annunzio tv as an observer, One of his sons, a talentf d 
engineer, took liis ticket, and was thought very highly id hv 
Caproni. D'Annunzio is a knight of the air, ive could lia\e 
bombarded Vienna, but he preferred to make the magnificenl 
gesture of exposing his precious life throvring to the famished 
Austrians proclamations preaching “wisdom, and exhorting 
them to demand peace, that they might live. He has ahvays 
held his life cheaply, and sought danger — his inmmierahlc 
nocturnal journeys over land and sea are st> many proofs 
of his intrepidity."' 


escape the ai’ea of tv emeu dims concussion caused by tlie ex ' 
plosions. Stilt, the attack on the bridge “was maintained wJth 
out a falter, a pile of crashed Tnachmes meanwhile accumulating 
on the river banks, until at length tlie bombs found tlieir 
mark and the deed w as done. But at "what a cost I Incredible 
though it may appear, more tlian 30 machines had been 
brought dowm by the howitzers before the bridge was 
destroyed." What Mr, Edge wanted to know was why our 
commanders did not send over our ’planes tin ee or four in 
a flight, in quick succession, so tliat at least one of tiiem would 
arrive in between the howitzers" explosions ? 

Mr. Edge says : " I can appreciate that it is much easier 
to see a course of action, sitting on the sti>op of my house, 
with the Sou til Downs smiling at me, tliim in the middle of 
the noise, exciteraenl and danger of actu;d fighting ; but 
there “would seem to be good reason for supposing that tliree 
or four overlapping fiights cd four machines w’ould have done 
the w'ork just as surely as a slow, deliberate, one- by -one 
series of 30, There is no gainsaying the splendid devotion to 
dut>" wliich you mention, but liotv tragic it is that sucli pluck, 
such nerve, and so mncli material siionld have been thrown 
away I I suppose it is all a part of inevitable war -wastage — 
but that is merely another evidence of the idiocy of w^ar 
alfijgetlier. 

" Now that thft fighting is over, tlie belligerents have U* 
sit down around a table and say ' Well, how are we going 
to arrange it all ? Wlio is to have wfiat ? ' — something 
which might just as well have been talked out in July, 1914. 
That we could sit down, or lie down, and take a licking, 

I do not suggest for a moment. Wliat hurts me is that 
z,ooo years" civilisation should find tis reduced to hiding in 
holes and throwing stones one at an(jther, like a lot of cave- 



men, instead of bringing to bear on any quarrels a collective 
intelligence, expressed by three or four able representatives 

of each of Ifie nations 
. . ^ “ concerned. That one 

B&lloOn* princeling's assassi- 

— — — nation, regrettable 

as it must be con- 
' sidered, was a poor 

excuse for letting slip 
the dogs of war, and 

' so allowing ten mib 

f lion lives to be 

wasted before tlie 
world had sobered 

su ffic i ently to say 
' Now we have 
j made enough mess ; 

’ tmw shall we clear 

I it up ? ' Tliat is what 

we are saying, now, 

I reduced to simple 

terms, and that is 

^ what the belligerents 

^ - — "'■ will always have tu 

^ ./ say, after wars even 

,1 more devastating 

% ii than this. If, as 

//>. - students of history 

’ social economy 

" t^n rm«, war is in- 
i ’ evitable, will always 

& be, is tlie re any pur- 

^ sense in 

■L>. doing any tiling but 

V y- reverting to cave- 

men ideas and modes 
Of living ? " 


In the course of a recent tnai in France of 

stabiliser, the pilot, 

Moreau, folded his 

arms, allowing the In 

machine to land it- 
self* This invention ( 

is being developed j 

with a view to its 
ultimate employment 

in commercial avia- i 

tion. ^ A il 2 


A propos a para- 
graph on page 1229 
of " Flight '* for 
October 31 last, we 
have until now over- 
looked a letter from 
Mr. S, F, Edge in 
which he asked a 
rather pertinent 
question concerning 
tbe airmen’s work 
in harassing the Ger- 
man retreat over the 
Vesle, To refresh the 
reader's memory, our 
paragraph read : 
"The order went 
forth that the bridgt; 
by w-hich the Huns 
were crossing must 
be destroyed 'at all 
costs.’ Up went a 
British pilot, but 
when he got into 
bombing position he 
was shot down. 
Another followed, 
only to share the 
fate of the first. 
Machine after ma- 
chine went up, but 
one after another 
came crashing to the 
ground The Huns 
had posted two 
1 2 -inch howitzers, 
the shells from which 
converged to a point 
immediately above 
the bridge, and no 
pilot flying low 
enough to make sure 
of his mark could 


Ik ihe coui se of an 
interview recently, 
M, Saulnier gave it 
as Ids opinion that 
the transit of tlie 
Atlantic was impos- 
sible so long as 
petrol w'as the pro- 
pelling medium, 
owing to the factor 
of weight. He went 
so far as to say 
that the flight was 
utterly imprac- 
ticable until a 
lighter sp i rit could 
be found. 


Ground lubber (up for the first time rn “ Joy-ride ”) A- and if 

the Boche fires you, y-you jump out, I- I’d s-s- sooner b-b-bum,*’ 
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MEDICAL NOTES 

THE FUTURE OF AERONAUTICS, WITH SPECIAL REFERENCE TO THE MEDICAL EXAMINATION 

OF COMMERCIAL PILOTS 

By Captaiii T* S, RIPPON, R*A*F, Medical Service 


A STUDY of the question of aviation in the future leads 
to the conclusion that there are several types of pilots likely 
to be found* 

1. The pilot in charge oj a passenger-carrying aeroplane.^ 
This is the first type to be considered. There may be a 
distinction drawn between the man who dfM?s sliort distances 
(London to Liverpool or Paris) and the long-distance pilot 
(Transatlantic and Trans-continental). 

The late Capt. Hucks made the following statement to 
me in 1917, '* In my opinion the strain on a pilot doing 

regular trips on a Handley Page between London and Liver- 
pool would be no greater than that of the captain of an Atlantic 
liner or the driver of a motor 'bus." 

This statement, with slight qualifications, has been agreed 
to by many experienced pilots with ^vhom I have discussed 
the question. 

Given a series of landing grounds, a wireless telephone 
informing the pilot of tlie weather conditions en rauie^ and 
a reliable machine, an experienced pilot should last almost 
indefmitely in work of this nature. 

Long-distance flying is, of course, more strenuous, but 
tliere will be usually two pilots who will relieve each other 
and share the ^efiponsib^lit^^ 

2 . Pilots of fast freight and mail cayrying aeroplanes. 

5. Instructors at schools of flying. 

4. sportsmen and exhibition pilots, 

5. Test pilots. 

6. Aeriat police. 

Crashes 

This is the most important point from the standpoint 
of the commercial aircraft firms. No firm can stand the 
expense of losing continuously big aeroplanes, therefore 
they must insure against accidents. 

Insurance 

No insurance firm will underwrite a machine without 
kiio\ring the qualifications of the pilot who is going to fly that 
particular machine as regards his flying ability ^Jid physical 
fitness* 

Flying abiliiy 

A system of grading by the Royal Air Force or the Royal 
Aero Club according to abilit}’ should satisfy the public on 
this point. 

Physical fitness of the pilot 

This is the problem which must be dealt vdth efficiently 
if commercial aviation is to be a success. 

The solution of the difficulty can only be made with tire 
assistance of the State and by co-operation between the 
medical profession, the Universities, and the R.A.F, Medical 
Service. Steps should be taken that the knowledge gained 
by the study of so-called " Air Sickness ” and the researches 
of the Air Medical Investigation Committee, and similar bodies 
in Allied Gountries, sbonld be communicated to the medical 
profession* 

A school lor the study of air disabilities could be founded 
at one of the R.A.F* hospitals where medical students and 
doctors could take a special course, and the medical squadron, 
which is doing research work could co-operate with advantage 
here, in addition to increasing: ourjkno'wledge of such dis- 
abilities. 

m 13 

An Aviation Section for the New York Police 

The New York Police Department has now a special 
aviation section, ot wliich Col. J. DcMont Thompson has 
been appointed chief by Police Commissioner Richard Enright. 
Reasons for this appointment have been announced as 
follows : — 

“ The fundamental importance of the Aviation Section 
is quickly appreciated when the many duties of the Police 
Department are considered. The work of the aviators in 
connection with directing the protection of communities 
surrounding Morgan, New Jersey, during the recent catafi- 
troplie, when the fire threatened to set on fire tons of T.N.T., 
which might have caused the destruction of the subways 
and biuldmgs even in YorkCit^^, emphasised the necessity 
of having a\'iators available for such emergencies. 

"The work ot policing tlie rivers, harbour and bay is 
also of tremendous impcjrtance, and the problems connected 


The Medical Examination 

The question of the sources from which our commtTcial 
aviators will be drawn and the special points to be noted 
require consideration. 

Pilots now serving mth the R.A.F. 

(a) Those who have served overseas . — ^These must be tested 
to ascertain whether they are sufiering from the effects of 
stress of active service, concussion, the effects of flying at 
high altitudes, or other causes which result in some ca_ses 
in loss of consciousness whilst flying. 

(&) Pilots serving at h(nm . — These wc would expect to be 
free from symptoms unless they had concussion, loss of con- 
fidence, or staleness. 

(c) Fresh candidates at the flying schools require careful 
scrutiny in order to obtain the maximum degree of "air 
efficiency." 

The methods of eMamination of pilots and candidates as carried 
out by the R.A.F. Medical Sertnee 

Briefly stated, the candidate is examined by a series ot 
doctors, wdio arc specialists, and the final reports are adjudicated 
by an assessor. From the standpoint of the pilot of a pas- 
senger-carrjdng aeroplane the following scheme, in addition 
to a good prt^vious medical historj^ W’^ould be necessary' 

Physical Examination 

Respiratory system . — In addition to tieing free from disease 
must be able to stand heights. 

Circulatory system. — Must be able to adapt itself to changing 
ataiospheric pressure, and the circulation in the extremities 
must be in good order to stand cold. 

Nervous system . — Must re-act rapidly to all impressions 
received by tlie senses, all of wliich must be normal. 

Muscular, cutaneous and joint sensation must be particularly^ 
efficient. For vision, special tests are necessary for pilots 
on account of the necessity of estimating distance and position 
of the aeroplane in the air. Hearing, also, for obvious reasons, 
must be normal. 

Psychological examination. — Rehabibty, alertness, self- 
control, whether confident and mentally normal, or suffering 
from any symptoms suggesting an anxiety state or psycho- 
pathic condition. 

Periodical aw/.— P ilots of passenger-cariynng aero- 
planes should be also re-examined periodically to find out how 
they are wearing. In this -way the tendency to accidents 
through staleness will be mitigated. 

Aptitude for flying , — My observations show that the best 
aviators are not possessed of any special faculty w^hicli 
enables tliem to fly, but rather tliat the average normal 
young man w^ith an aptitude for sport and games, and without 
any weak points, is the most likely to last well* The 
essential qualification of the best pilot, therefore, is that he 
should have no weak spot. Since the human organism, 
being very complicated, and our knowledge of the way in 
which it f e-acts to flying, is still very incomplete, it is all 
the more necessary during the early days of commercial 
aeronautics to overhaul very carefully the mechanisni of the 
aviator who assumes any serious responsibility. 

■ a 

with this work will be easily solved by the employment of 
aircraft." 

An American Seaplane Record 

Some further details are noM^ available regarding the 
recsord flight of a U.S. Navy seaplane with 50 passengers at 
Rockaway on November 27th. The machine was an K.C.i, 
designed and built by the Curtiss Engineering Corporatioti 
at Garden City, and was piloted by Lieut, E. H. McCullough, 
U.S. Naval Reserve Flying Corps. The machine is of the 
flying boat type, the wings having a span of 126 ft., and it 
is fitted with three low -compression Liber^ engines, each 
of 385 h.p. The normal speed of the machine is 80 m.p.h*, 
but with 30 passengers on board this was reduced to 72 nx.p.h. 
According to the report of the Aero Club of America, the 
machine left the water within 1,000 ft. at a speed of 45 knots, 
and rose to a height of 3 5 ft. It is stated that the machine 
can climb 2,000 ft. in 10 min. 


20 


January 2, 1919 






BTotik, Capt. P* W. 
Cbark^i Lteut, B. 

H«nikrson, W, D. 
Lloy<)» A. E, 

Btry^a, Lieut. E. M. 
Flintoff, Lkut* H. T- 


(Wben an Officer is if cooded from the Artny his unit ia shown in brackets,) 
Pvbiisk§d Dt^4mb€r 21st 

Died 

HinskVj Ueut. W, 

Solomon^ 11. M. 

CKdets KBled 

Peddie^ J. W, Bice, E. J. 

Radnor, A. 

RcfMtriated 

UsheF' Somers, Lieut. C. E. 

Toone, Lkm. J. W, 

Pubiishtd Dftrmb^ z^rd 

PrevtattBly mmw t«p«rtcd EUlad 

Mill Sec. Lieut, J. 

Died 

Kdrid Re- Green, Lieut. H, A* Drakf , Lieut. E, F, 

Dick* Lieut. C. W. McKay, Sec, Lieut* F. H. 

lH«d of ii4uiie» 

Sampson, Lieut. W* J, 

R«fiatrlAtMl 

Fricker* Lieut. A, J, Murray, Sec. Lieut. R. B. 

Lynn, Lieut. F. Stringer, Sec, Lieut. J* S, 

Hacl^an, 55ec, Lieut. M, 

Pnbinkid De^gtnber 27 th 

KlUed 

Wick5, Sec, Lkut, VV. LJ. 

DM 

WaJsh, Tieni. L, 


WUcekr, Sec. Lieut. G. R. 


Lindsay, lietit. R. E. 
-Vewbiggiag, Lkut. J. P 

Ldwards* Capt. 5 , T. 

Hughes, Lieut. J. S. 

F\Mns, Maj. A, J„ M.C. 


Died of Injuries 
Woiudecl 
Ref»«t rioted 


Published December zBth 

EfUed 

Owen, Lieut. S. S. Thompson, Sec. Lieut. R. H. 

Previously Missing, novr reported KUIed 

Mortoti, Sec, Lieut. G. M. G. 


AccJdCfitslIy Killed 

OiA'cn, Lieut, S. S. [Brit. Col.). 

Died 

Court, Sec. Ijent, L. S, WtioUi tl, Capi. J. C, 


Aird, Capt* H. K, 

Aloock* Capt. J, \V., D.S.C. 
BaiUou* Sec. Uevjt, K. K. 
Heggp Lieut. M. G. 

Bott, Capt. A. J, 

Bronson, Capt. C. G. 

Hums, Lkiit, H. 


Repstiislrd 

Bysslw, Lkut. G- T, 
Qarkp Lieut, C. G. 
Ckmson, Capt. A. W. 
Cobbold, Lienl. F, R. C- 
Daore, Capt. G. B. 

Gore, Lieut. F. D. C. 
t.*reen5niith, Capt, R. E, 


ArbiilhUut, Lieut, G. R. 
Hosking, Capt. F. J, 


Phbtished December ^oth 

Killed 

Hiichie* liexu, G. T. 

Died 

.Mandert:, Capt. S. (L 


Rnmsev, Capt. K. E. 

Hill, Lieut. C* W, 

Johnston, Sec, Ucm. \\L A. 
Logan, Sec. Lieut. G- C. 
Lynn* Lieut. F. 


Died of Injuries 

Repstristed 

MacKae, Lieut. J. D. C. 
Milk, Lieut, A. S. 
Kewtoa, Lieui. E. A. 
Paiil* Capt. K. J. 


Published Dete tuber 

KlUsd 

ReytiAld^i* Sec. Lieut. E. F. 

DM 


Koyiton, Lieuu N, 
SfrM, Lieut, W* £. 


Slots, See. Lieut. |* D, 

Pettit, Capt, S, L. 

Piper, Capt. T* H* 

Remy, Maj. H. L„ D.B.O, 
Spratt- Capt. N. C* 
xTiylor, Ueut. W. 


Stoart, Sec. Lieut* T, C* 

To worm, Ca|d. W. U* C. 

Died of Wounds 

Repstrlstftd 

Tnmaoti, Lieut. W. J. M* 
Treohmann, Capt, B. A. 
Trulock, Ueut. J. C, 
Pflkenham'WaJsh, Lieut. L* H 


B s a B 


The Generttl Election 

The following was th^* fate oi those candidates for 
Pari i amen tar 5r honours who were acti'V''ely interested in 
aviation !’ — 

Elected 

Major J. L. Baird, C.M.G., D.S.O.* Parlmmentary Sec- 
retary to the Air Ministry. Kugby. Maiority, 3,926, 

Capt. Wedgwood Benn, D.S.O.* D.F.C. (Liberal), Leith, 
beat the Coalition Unionist (old member) by 2,725 in a 
three-cornered contest. 

Lieut. -Col. J* T, C. Moore -Brabazon, M.C, (Coalition 
Unionist), Rochester (Chatham). Majority, 7,320, in three- 
c.ornered contest. 

Lient, Alan Burgoyne (Coalition Unionist), Kensington, N. 
Majority, 9,523. 

Lieut. -Col* C* L. Malone, R. A. F. (Coalition Liberal), Leyton* 
East. Majority, 200* in threen^ornered contest. 

Lieut. A. B. Raper, R.A.F. {Coalition Unionist), Islington, 
N* Majority, 3,384, over old member. There were five 
candidates. 

N, Pemberton Billing (Independent), Hertford. Majority, 
2.470* 

Not Elected 

Capt, W. G. Aston, R.A.F, (National Part^?-), Paddington ^ 
N, Beaten, by the Coalition Unionist by 1,730 votes* There 
were six candidates* 

Lieut, Wright-Burrows, R.A*P. (Liberal), Hackney, N. 
Beaten by the Coalition Unionist by 5,754. 

Lieut*-CoL Thomas Carthew, D.S* 0 , (Coalition Unionist), 
West Ham, Silvertown. Beaten by Labour Candidate 
by 2*712. 

Inspecting German Naval Aviation Stations 

The .Allied Naval Commission which recently visited 
Germany to see that the conditions of the Armistice had been 
carried out included the following flying officers : Brig. -Gen. 
Masterman, C.B E., R.A.F,; Comdr* W, Childs, U.S.N, ; 

Clark-Hall* D.S* 0 *, R.A.F, The parties which visited 
airship and seaplane stations reported that discipline and 
order were found to be better than in the warships, and ap- 
parently every endeavonr had been made to live up to the 
letter of the Armistice agreement. The Nordeniey seaplane 
station was reported as compajing most favourably with 
any other of the kind in France or England, while the great 
Nordholz Zeppelin station is the finest in the world. It 
was from here that practically all of the England-bound 


raiders started, and not the least interesting sight observed 
there bv the Sub -Commissi on was the famou.s “ L 14*'' with 
24 visibi to England to its credit. It was practically the 
only survivor of the first raiders, all of the rest having perished 
in one way or another. L 14 ” was being used as a schnol 
ship during the last months of the War, and the latest air- 
ships, such as the mighty ** L 71,'* outclass it completely 
for power, speed* size and stability. 

Another interesting visit of one of the Sub-Commissions 
was to the wreck of the Zeppelin sheds at Tondem. It 
was this station which was so successfully bombed by aero- 
planes launched from the Furious ” last summer, when two 
sheds and two Zeppelins were completely demolished. 

One of the most interesting visits was to the experimental 
station at Wametnunde, where all the new types of aircraft 
were tested. Permission to visit this station was granted 
only under protest, 

French Memorial to Wilbur Wright 

At last a commencement lias been made with the 
memorial to Wilbur Wright at Le Mans, where the Wright 
aeroplane was first demonstrated in Europe a little over 
ten years ago. On December 22nd, the foundation "Stone 
was laid by Mr. W* G. Sharp, the American Ambassador, 
and M. Henry Simon, Minister of the Colonies* represent- 
ing the French Government, in the presence of a large 
number of visitors, including representatives of the American 
and French Aero Clubs* American and French naval and 
military officers and Government officials. The site selected 
is in the Place des Jacobins, just by the Cathedral. The 
memorial, which will be the work of M. Paul Landowski, 
will stand on a broad base, from the centre of which will 
rise a pinnacled rock symbolising the summit of the earth* 
and on the top of this will be the figure of a man striving to 
climb higher* Inscribed on the monument is to be a quotation 
from Victor Hugo — 

I have the wings, 

I .ispire, 

My flight is sure, 

I have the wings for the tempest and for the azure." 

Facing the Place will be a represen tation of the “ iiiveRtov 
of the modern aeroplane*" The ceremonies on Decem- 
ber 22nd also included the presentation of a commemorative 
tablet to Le Mans by the Aero Club of America and a memorial 
tablet and bronze wreath from the citizens of Daton. O.. 
Wilbur Wright’s birthplace* 


If 
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THE REPORT OF THE 
CIVIL AERIAL TRANSPORT COMMITTEE 


APPENDIX IR 

0/ Special Ko, 2, 

, . IniToductory, 

L, Th Committee were requested to advbe as to the practical possi- 

□liities ot aeronautics from a scientific and technical point of vieWj with 
BjMGial relereiice to certain detailed subjects winch of necessjtv call for con- 
^deration m comiectiou with this brauch of the Main Qnnmittee^s enquiry. 
Bttl ore these detailed subjects are dealt with, the Special Committee thinh it 
ad visabjc to emphasise some general considerations. Since aeronautics 
represent in their ctvij and comniercia!: aspect an untried field of enterprise,, 
it IS iTQiKJssi.bIe to arriyu at very definite conclusions in many of the subjects 
considered by the Special Committee, particularly owing to the fact that the 
technical and scientific data at present obtainable are applicable to aircraft 
t ^ military purposes, and to conditions of flight varying 

^dely irom those which will prevail after the War. In this counectiuu, it 
s^uld be remembered that the whole trend of design has been towards 
emciencv in the hghtmg machine, and, coasequetuiy, there has brf?n littl*' 
opportunity for research and enquirv into possibjlfties ot the commercial 
uses of aeroplanes and airships. 

The same considerations apply to those branches of the Special Committee's 
enquiry which deal with the practical ruuning of aerial services on commercial 
lines. 

dctaDed subjects assigned for consideration by the 
Sf^cial CoHimittee, these have been iu most cases referred either to small 
sub-committees or individual members of the Special Committee, and the 
present rep^T’tt is intended to present the cofudusions which can be drawn 
* be materials supplied in this manner. The Main Committee will 
observe that it has not been possible as yet to cover the whole field of enquiry^ 
but it hTs been thought that the courjusions at prfspiit reached can con* 
venicntly^ be summarised in an interim rc^jort. It, is, therefore, proposed 
to deal with the difierent items of the terms of reference to the Special Com- 
nuttee m order. 

I, The possibilities of the employment of aircraft at present and in the 
near future in transporting passengers, mails, and parcels, with the estimated 
limits of their range, weight, carrying capadty, and rmmiug costs, based on 
the apumption of reasonable Stale regulation of air traffic, and the probability 
or otherwise of the use of privately owned aircraft by individnals for pleasure 
□r other purposes. 

. of Airera/t* 

in cnnatdeiiug the pn^sibilities oi tbc ciuploymctit of aircraU lot: purposes 
01 Loe transport of passengers, mails and parcels, the Special Committee 
directed an enquiry* be made as to fi) four existing types of aeroplane, 
MfJ fii) rigid airships. These were made the subject of reports by Col. 
O' Gorman ami Mr, Bairsfow, as to the aeroplane?i, and by VVing Capl. Mail* 
T ujrshi|K, which are appended to the present Report as Appen- 

dices A and Bt. With regard to aero pi an ps, the following four types were 
selected, viz. 

Han dJuy- Page, with 250 h.p. Rolls-Royce engines, and the 
America " flying boat. 

(it) The de HaviUand 4 with 250 h.p. Rolls- Royoe engine or jjao h.p. B.H.P. 
rngme. 

{^) R.A.F. 150 h.p, air-nooled engine, 

pv) The Sopwith " Pup,'* with an 80 h.p. Le Rhone engine. 

.These type^p were selected to oover the whole range of well -known machines 
a to estimating the possibilities of transport from existing data. 

Cul, O'Gormau and Mr. Bairstow ptesented the following general cdu- 
elusions to the Special Committee on the hypothesis of aerial transport jn 
stUl air. 

A, It is profitable, so fjir as fuel consumption is concerned, to fly high, 

IS profiat ble, so far as fuel eonaumption is concerned, and so tar as 
the cost o( aeroplane construction is concerned, to use a heavy loading of 
the wings. 

C- Since high -wing loading means fast alighting, the provision of first-class 
grounds will, it is considered, lead to economy of irans^jH^rt. Ymir Sub- 
committee contf^mplates landing speeds upwards ot ho m.p.h. This does 
not refer to seaplatie^ or flying beats. 

D. High &pecd of flight b in direct conflict with great -weiglji carryinii 
capacity. 

It toilows from D that, in selecting tht? Hying speed of the aeroplane 
to be used, a compromise must be struck between the value of (a) fuel and 
labiior economy and JA) speed or time saving, 

F. As Ulus Era ting E, a lightly loaded aeroplane, such as is commonly used 
now, cannot possibly at izo m.p-h. (low level speed) fly 1,000 miles, that is 
to say, there will be no Hit availiabie to carry even the flyer \ whereas, at 
Bo m.p.h,, no less than 30 per zeiit. 0/ the gross weight of the aeroplane 
bc^mes avaQable fox ctew' and commercial load. 

G. 7 he comparatively small importance of rapid climbing in commercial 
air work will make the possibilities of combining high Speed and weight- 
carrying much better than those of the modern service aeroplane, 

H. The ccist of production oi aeroplanes (taken over the range of varia- 
lions of type presented by the four service aeroplanes selected and based 
on quotations for large quantities) is roughly proportional to the total crew' 
and usBtnl load carried ; and this in turn is equally proportional io the lolai 
gross loaded weight of the aeroplane, viz., at war prices about £goo per- 

lbs. of gross w'cight. 

with regard to conclusion F, it W'as pointed out by way of explanation in 
a supplementary note (at the end ol Appendix A) that a comparison is 
drawn therein not between iwo |jejrfortnanccs of one machine, but between 
performances of two different machines, one designed tn fly at lao m.p.h., 
and the other at So m.p.h. Particular attention is drawn to the tables 
annexed to this Report. 

These conclusions were discussed by the Special Committee, and a further 
report was asked for from Col. O'Gorman and Mr* Bairstow' as to the eflect 
m a 1,000- mile journey of an adverse wind on the choice of the flight speed 
of an aeroplane. This further report 15 appended as Appendix C. The 
table attached to this further report sets out the available weight of crew and 
commercial load per t,ooo lbs. ol total loaded ivcight, as aJJccted by adverse 
and lavourablc winds over the jmjrrvey nsnrf d. 

In making auy definite recommendations as to commercial transport by 
aeroplane the Special Committee have felt that, for the reasons stated in the 
begi^ing of this report, it is impossible at the present stag^ to fix upon any 
particular type, and, therefore, they present the following general conclusions 
from the technical point of view* 

Conclusifitts as to Aeroplanes. 

( 1 ) That for oummerclaJ success spe^d is probably the most material 
f actor, 

* With regard to the types of aeroplanes selected, it should lie noted that 
this enquiry directed in July, 10 1^. 

t Not primed. 


(ii) That for commercia! success the speed needed depends very greatly 
on the conditions of competing methods. Between large centres connected 
by direct high speed railways, ground speeds of 100 m,p.h. are desirable, 
but for linking places between which the railway service is slow or inter- 
rupted by sea crossings, lower speeds will be found commerdally practicable. 

(hi) That, at present, stages ol about 500 miles would be the normal limit, 
but that it will be desirable from the commercial point of view that stages 
should be as long as possible. 

(iv) That it is desirable as sjieedily as possible to develop the existing 
facilities fur night flying, especially for the carriage of mads. 

(v) That heai'^y loading is necessary for commercial success, but, since this 
will involve a high landing speed, development of laud and air brakes is 
necessary. 

(vi) That in view of certain disadvantages of high landing speed, eflortii 

should be made to keep loading as low as possible consviitently with securing 
a rommertial rate of ainJ to provide tor iwrodromes arjd landing places 

pots^iiig the best possible surfaces, and that it may well be hoped that 
future inventions and improvements in design will enable a luw'er landing 
apeed to be attained without sacrifice oi flying speed. 

A irships. 

With regard to airships, the report of Wing Capt. Maitland is appended 
tf> this Report as Appendix B. The Special Committee desire to draw special 
attention lo the fact that in airships above a certain size the preporUon of 
available lift, t,^., crew, fuel, ballast, passengers and merchandise, to total 
weight increases rapidly, rising to as much as 50 per cent, in the case of a 
rigid airship with a gross lift of 60 tons, of 2,000,000 cubic feet capacity, and, 
therefore, from the commercial jmint of view there are obvious advantages 
in haxdng airships of large size* Furtbii'r, the contUisioii can be drawn from 
that report that increase in size can be readily accompanied by increase in 
speed, as the weight of additional engims would occupy a very 
small proportion of the extra lift* The proportion of disposable lift in the 
case of non-rigid airsjiil>s is less, at Itiast in the case of non-rigid airships 
of the largest size at present known. The Special Committee have come 
to the conclusion that for commercial purposes the rigid type offers certain 
advantages over the non-rigid. In a further report {Appendix D*), Capt. 
Maitland works out some valuable statistics as to the eflect of adverse wind 
and ascent in a i,ooo^mile joumey. 

Ffime 

It is pTBclinaUy impossible id give auy aatistaciory estiniate 0! running 
costs of either type of aircraft from existing data. With regard to the prime 
cost of machines, Appendices A and E contain curves showing the relation 
of gross weight to cost and useful load to cost, based on approximate war 
prices. 

General figures relating to cost must be considered as indicative only ; the 
weight ot an aeroplane is not a definitely fixed quantity, and the amount 
ot Goramercial load depends on the length of journey. An upper limit to 
the amount gt commercial load is given in Appendices A and B under the 
name of ** disposable load," this term including both crew and fuel, A lower 
limit is obviously zero when the journey is so long that the wlioJe of the 
** disposable load " is absorbed by the crew and fuel* 

Figures qtiaiihed as above are :■ — 

Prime cost Prime cost 
per lb. ot per lb* ol Prime cost 
gross disposable perJL. of 
weight, load. commercial load. 

Aeroplane (high speed) tBs, 40 J- Upwards of 40i. 

Aero plane {low' speed) i8s* 30s. Upwards of 30s, 

Airship (rigid) . . 95* i8r. Upwards of iBs. 

Afflii 5ervif e:s. 

The question of the carriage of passengers or of goods has not yet been con- 
sidered by the Committee exoe|>t from the technical pgiut of view of the 
range and w'cight -carrying capacity of aircraft gent rally* but the Committee 
hope at an early date to report further on this important branch of their 
subject, and on the closely coimectcd question of the probability of the use 
uf privately-owned aircraii by individuals. In regard to what foUow& with 
rrspe^ct to air mail S£rrv3cc& it i^hould bn uuderstnod that thr ComtuiUev 
considiir that ml bO fur us the useful load^arryiug capadty of the aircraft is 
not fully occupied by the transportation of mails it should be employed in 
the conveyance of passengers and even of small parcels of valuable goods. 

It has been pointed out ai>ove that it is desirable from the commercial point 
of view that stages should be as Jong as possible. This pritidple is illustrated 
with peculiar clearness iu the case of mail services, A London- Paris air 
service, for exainplu, should be effected in zj hours, or less, as against, say, 
seven hours by the land or sea route. An air mail service would here enjoy 
a very evideut advantage as compared with any other. With longer Con- 
tinental flights, such as that irom London to Paris, and then on to Turin, 
greater savings oi time should be. possible as compared with existing means 
of communicatiun. In the case of the Italian mail, the time saved might 
amount to as much as a day. The .longer the flight the more important is 
the time saved, and, cousequeiitly, the better are the prospects of an aerial 
mail service. There is, for example, nothing impossible, given the proper 
facilities, in sending mails by air from London to Calcutta in four day^s, as 
against m days (Diinunum)j or from London to Johannesburg in six days 
as against 19. When the importance to business of full and rapid com- 
munication, and the great cost of traus-ooean cabling is borne in mind, it 
appears pextectly reasonable to anticipate that people will be willing to pay 
a price per ounce for letters carried by aircraft sufiicient to make these long 
distance air mail services commercially profitable, A cable message ol 100 
words from London to Johannesburg to-day, at 2s. 6d. a word, costs £S los,, 
and 24 hours at least usually elapse between the despatch of a message from 
London and its deli%''ery to the addressee, A lelicx of 3*000 words need not 
weigh more than an ounce or two. If such a letter could be sent in six days, 
even at fid. an ounce, the saving in cost would be enormous* and the 
extra time taken by this means of communication as compared with the 
cable would in many cases be more than compensated for by the avoidance 
of tho risk of misunderstanding inseparable from the use of the necesaaiily 
abbreviated language of cable messages* 

The case b naturally difierent as regards air mail communications within 
Great Britain. In the case of services from. London to large provincial towns, 
it may be said to require a flight of at least three hours* at an average, say, 
of roo miles an hour* for the speed of an air-mail service to reveal itselJ and 
for this speed to ofler a su&dcntLy marked saving of time over land transit, 
rememhcrlng that one must reckon the time taken in e^tablbhmg the land 
connect iu us ol an air service. When an oversea journey is made, such 
the passage across the Irbb Sea in a flight to Dublin, the kaving of timt 
oflered by ati air service b much more evident* and the some holds good 
m ihti case 01 cross-country' routes, ^.g.* from Cardifl or Bristol to South- 

“►^Not printed. 
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amptoD, when? express raii services are lacking* Attention is drawn to Ap* 
pendix E, outlining a scheme ior an experimental alT-mail between London 
and Glasgow* Ui* Murray^ O'Utdsing tbis memorandum at the meeting 
of the Special Committee on October i3tth* oonsldered that a load of 100 lbs* 
of mails per machine, and not r,ooo lb®*, was all that could be hoped for, 
at any rate, in the early fttages of such a service. No definite figures have 
been arriv^ at« so Car, as to tbe financial aspects of an air-mail service. 
In Appendix E, just referred to, B(r, Holt ■Thoma**s estimate of 4^, fjrf, a mile 
for overhead t^arges and tunning costs for an air<maU service between 
London and Paris (as outlined In lecture before the Aeronautical Society 
□n Hay 30th, i 9 t 7 ) adopted in the absence of other data. So far as a 
service intbe United Kingdom is coooemed, assuming the correctness of Mr, 
Murray's view that only a very limited volume of express mails would be 
available (ha^ng regard to the excellence of existing methods of oommunica^ 
tion), then it would become necessary to charge some high fee, such as ir, or 
more per letter, if there is to be any hope of an air*mail service proving remuner- 
ative. The Committee, however, are sanguine enough to hope that Mr. 
Murray's estimate may be somewhat too conservative, and the matter is 
being considered in greater detail. 

In view of the great advantages anticipated in suitable instances* the 
Sp^al Committee definitely recommend the institution of experimental 
mail aervioes without waiting for the end of the AVar, if this is consistent 
with navU and militaiy inteiestA Murray desires to record his 

Opinion that the out-oNpocket coat, if any, of such experimental services 
should be borne, not by the vote tor the G,P* 0 ., but by that of the Depart- 
ment most immediately concerned, presumably the Air Ministry, 

II, The possibility of little-known or unexpected inventions modifying the 
lines of present development. 

The Special Committee concur in the following conclusions drawn up 
by Lord Montagu, Mr. Lanchester and Mr. Wells on this branch of their 
enquiry. 

" It is considered that, whilst there may be considerable development 
in the appliances for flying at present known and available, namely, the 
aeroplane and the airship or dirigible balloon* and in the engines they use, 
these developments afford no prospect of more than a quantitative mtxli- 
fication of existing condition^. 

So far as the aeroplane is concerned, there is every probability of con* 
siderabk improvement* &ich things as an Increased use of folding wings, 
a device alre^y used by the R.N*A.S,, minimising the storage capacity 
required and improving braking mechanism^-under which head we may 
include tcversiblc engines and propeUats, and other forms of brakes — 
diminishing the amount of space needed fur landing, may be anticipated. 
Tteyond this, it is thought that an all*round improvement iu efficiency and 
weight-saving may be expect^. These improvements w-Ul probably only 
slightly mo^fy the general outline of the problem. The helicopter has 
been considered, as well as possible combinations of airsliip and aeroplane. 
The latter alone seems to involve the remotest possibility of affecting pre- 
sent practice to any serious extent. 

‘ On the question of fuel, every effort should be made by State aid or 
State encouragement to widen the basis of fuel production as much as possible, 
and to prevent the enormous interests in connection with automobilism, 
both on land and In the air, being dependent upon fuel of any one given 
kind, especially if that be derived from overseas or foreign sources of supply. 
Attention Is called to the fact that fuel supply for aircraft cannot be con- 
sidered apart from the fuel supply of motor vehicles of other kinds, Lj., 
private cars, 'buses, lorries, etc* ^^ereas on the fuel question, as in the 
case of the machines themselves, there Is no sign at present 0/ any revolu- 
tionary development, the fact must be recognised that it may at any time 
become possible by chemical discovery to produce volatile hydro-carbon 
fuels in great quantities at comparatively small cost. While it cannot be 
definitely asserted that undiscovered methods of synthetic production exist. 
It Is known that in the matter of chemical discovery the possibility is always 
there, and it is not possible to say, when speaking of fuel, that the future can 
be forecast with any degree of certainty.” 

In addition to these conclusions the Special Committee are of opinion that 
the following lines of invention are of great importance to commercial 
aeronautics, vie,, the gyroscope and its incidental uses, the turbine system 
applied Co combustion engines, and directional wireless. 

in. The Rules that wilt be required for aerial traffic regulation, routes, 
aud aones, signahiag and lighting of routes and landing placet, night dying, 
wireless communication, dissomlnation of meteorological information, safety 
appliances and prohibited areas, illustrated by one or more actual routes 
assumed to be in use by an organised aircraft service. 

Rules of the Air, 

With regard to rules for aerial traffic regulation, viewed from the point of 
view of domestic control, the Special Committee approve of the existing code 
of rule? drawn up by the Royal Aero Club, These rules are appended as 
ApMndix F to tte report* These rules are aimed mainly at preventing 
ootlisions In the air, and some additions will be neceasary to deal with problems 
arising from the ascent from and descent to aerodromes. The Special Com- 
mittee will report further on such additions when they have had the oppor- 
tunity of considering certain miJfta^ and naval regulations to be applied in 
the case of existing aerodromes, With regard to traffic regulations from the 
international point of view, the Special Committee are proposing to report 
to Special Committee No, i, particularly as to certain m^posed regulations 
contained In the 3rd Annex to the Draft Convention of Parts of 1910, which 
will require revision in the light of the recent developments of aeronautics 
generally. 

The Special Committee do not at present make any recommendation as to 
different altitudinal rones for different types of aircraft, although they 
n^cognbe that in the future some regulation on this subject mav become 
necessary* 

Air Routes 

In considering the planning and definition of particular air routes, certain 
general considerations arise. In the case of a commercial aerial service the 
route will generally begin or end at some large town or centre of population, 
but its course may vary in accordance with the needs of intermediate towns 
in a popluated country and in accordance with the factors of prevailing 
winds and landing facilities in the case either of Long journeys over undeveloped 
countries or of long journeys over the sea. 

In the two latter instances the necessity for a planned and defined route is 
Eirfficiently obvious, for in toe case of a flight over, Africa, the provision 
^ landing facilities on a liberal scale is impracticable, and in the case of a 
night from America to Europe prevailing winds wUt ^>y n large part in 
fixing outward and bomeu'ard tracks. In the United Kingdom, or at any 
rate in England, present and future military requirements will involve the 
creation of a large number of lading grounds, but where malls have to be 
delivered, tbe provision of definitely marked routes is necessary for the sake 
of economy, speedy teliabUity* and safety of navigation. 

Landing founds on Ait Routes. 

As to the pMviaioti of alighting grounds, the Special Committee have not 
felt justified in committing themselves to a definite recofunieiidatioit that 
landing places are required at fixed distances along aerial routes* What it 
is thought will happen, in the ordinary course of developineut, will be for main 
aerodromes to be established in the neighbourhood of the large centres of 


population, and then for these main aerodromes to be connected by the 
Institution of subsidiary aerodromfs near smaller centres of population; 
while purely emergency landing grounds along the various routes will be placed, 
not so much with the idea of their l^lng at regular Intervals, but rather with 
a view to providing safe alighting points in localities where the nature 01 
the country nugbt render dangerous an involuntary descent. 

To illustrate the problems which may arise as to aerial routes, the Com- 
mittee desire to draw attention to certain concIuMons which may be drawn 
from reports obtained from their members as to certain specified routes 
arbitrarily chosen. These reports were submitted to the Committee bv the 
following members ^ 

(a) London — Edinburgh — Glasgow — Dublin 

^London , . . , . , Maj,*Gen* Ruck, 

(fr) London to the Riviera , , , , Mr, Holt -Thomas. 

(cj London to S<mtb Africa . , , . , * Lord Montagu, 

fa) The Atlantic Rtmte * , , * Comdr, IVirto* 

Lotidoo'—Norway*— Sweden — Russia , . Maj.-Gen. Ruck, 

In drawing up thrte reports it has not been possible to work out ffi detail 
the precise provision that will be required on each for signalling and lighting 
and lor other matters mentioned in heading 111 ^quoted ab#vej of the terms 
of reference to the Special Committee, T^edsions as to what is required in 
these respects on particular routes can only be arrived at by actual experi- 
ment, and the Special GMumittec have therefore confined tbMnaelves to such 
general propositions as can be affirmed with some measure of confidence in 
the light of existing knowledge. 


London — '^Edinburgk^Gtasgow—^DubUn — ’^London. 
to (a) it appears that, so far as the existenoe of landing grounds is con- 
cerned, the most attractive route northward at the present thne would follow 
the line of the Great Northern and Nortb*Eastem Railways, vjfi Berwick, 
In $0 far as the route to Edinburgh is viewed iu the light of direct transit, 
regardless of intermediate stops, this line offers the greatest advantages on 
the score of time-saving ; but when the possibilities are considered of linking 
up important centres of population, a route to the westward covering, 
Bedford, Northampton, Leinster, Nottingham, Sheffield, and Leeds may w 
preferable. As against this route it sbouW be mentioned that in some condi- 
Pions of weather pilots prefer to proceed along the coast as far as possible. 
The creation in the future of further lauding facilities may considerably 
mi^ily conclusions as to the best route to Edinburgh from the commercial 
point of vie^ and the possibility of planning a route generally to the west- 
ward of the Efa^t Coast line must not be lost ^ight of. 

The route from Edinburgh to Dublin might pass Glasgow and Belfast, vi/* 
Kilmarnock, Ayr. Stranraer, Belfast, Portadowu, Dundalk, and Drogheda. 
On t bis section the route is more or less undeveloped as far as landing grounds 
are concerned* 

From Dublin to London the rente might follow the track of th^ mai^ 
steamers to Holyhead, and thence the line of the present Loitdon and North- 
Western Railway, vii Chester and Crewe, assuming it to be a part of what 
would ultimately l>ecome a West Coast route to Scotland, vik Monchestej 
and Liverpool. At present there are objections to a West Coast rotJte to 
Scotland, owing to the mountainous nature of the country north of Carlislt^ 
and the absence of landing grounds* In fact, the most direct line from North 
Woles to London would turn off near St* Asaph and go straight to Hirmiitg- 
ham* Landing facilities from the military point of view already exist on this 
route from Tern Hill, near Market Drayton, through Birmingham, Coveniry 
Rugby, and Aylesbury* 

London u> the Riviera* 

As to (6), the route from London to the Kivtera, this docs not call for much 
comment, except that it will probably follow tjie line of Paris, Dijon, Lyons, 
and Marseilles, showing a saving of time from London to Marseilles of sonu'- 
tl^g like 17 hours. An alternative route would be to fly from Avignon 
direct to Cannes, leaving Marseilles and Ibulon on the right, thus effecting 
a considerable saving iu distance. 

London to South A/rtea, 

As to (r) the routes from London to S^>utb Africa, Ijord Montagu furnished 
particulars of an Eastern route, viA MarseilLeE, Naples. Crete, Egypt, and the 
Valley of the Nile, and Northern Khodrsta, and a Western route, via 
Ttordeaux, Gibraltar, and the Sahara, Lagos, Angola* and Rhodesia* The 
total distance of the Eastern route is soni*- ?,6oo miles* and tfie Western 
rvnte some 7,3io miles* On a theoretical basis of a speed of 80 miles per 
hour and continuous flying for 24 hours per day, the time taken by the Eastern 
route would be 4 hours, and by the Western route 3 days 18 hours. 

Lord Montagu pointed out in his report that meteorological conditions, 
generally speaking, favoured the use ol the Eastern route from the United 
Kingdom to South Africa and the use of the Western route on the return 
journey from South Africa to the United Kingdom. Whichever route may in 
the future be found to be the better, or whether it may be found desirable 
to operate both* the Committee can at this ^'tage only recoaunend that a 
practical cxpcrimetit should be instituted on either or both routes at as 
early a date as possible. The Eastern route would appear to fw oommercioUy 
the more important, and would pass mainly over British territory* It would 
be easy to exaggerate the importance of this latter cosideration in connec- 
tion with future commercial aerial traffic generally* but for the purposes ot 
conducting au experiment there are obvious advantages in having to deal 
with territory uufer the jurisdiction of His Majesty rather than with foreign 
territory* 

The AUantie Rouie* 

As to (i£), the Atlantic route, Comdr* Porte pointed out in his report that 
for some time to come a direct route from Ireland to Newfoundland and 
versd will be found impracticable* He suggested that the only possible 
solution of the Trans-Atlantic route at the present time and for many years 
to come, would be to use the so-called A^o^es '* route, employwig San 
Miguel, the principal island of the Azores, os a landing station* To avoid 
the great distance of a direct flight from the United Kingdon lo Son Miguel he 
recommended a route from London vih Paris, Madrid, and Lisbon, the distance 
iiom Lisbon to Sau Miguel being 775 miles. Prom San Miguel to Newfound- 
land is 1,546 miles, although tbi^ distance could be reduced to 1,045 miles 
by calling at Flores, another of the Azores group. The use of Newfoundland 
as a terminus presents great difficulty owing to continual fog on the banks 
and around Newfoundland itself,* The effect of this fog is to make a 
journey westward to Newfoundland Eable to the danger and uncertainty 
involved in having to come down to land through the fog* The same diffi- 
culty does not occur in the eastward journey from Newfoundland* in that the 
pilot can lay his course by the compass and would within a comparatively 
short period find himself outside the fog area, 

Comdr, Porte's conclusion is that^ at any rate in the immediate future, 
it would be proferabln to fix upon New York os the Western terminus of tb* 
Atlantic route. The distance from San Miguel to Long Island Is roughly 
a,aso nautical mile^ and Comdr* Porte suggests that for the purpose of dividing 
this long distance into reasonable fitages, it would be necessary to design and 
arrange for ** Sea Stations," in the shape of long ships of, say, 600 lt*> with 
a dear upper deck of 400 ft,, fitted with wireless and the necessary signaffiug 


•See the heading '* Aerial Routes " in the final report of this Speda 
Committee, 
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apparatus. Such an iirraiii'ciuciit would makr possibk- (hr a aoru^- 
planes ratUer that! s^aplauGi, 

While Co cad r. Porte is a hi|:h authority, the Special Cormuittec do not 
teel that they |>oS5e5s siiffident independent information to enable them to 
express a confid^^nt opinion with regard to his conclusions. So far as these 
based upon the pruvalciicr. of fog on the Newfoundland coast, MajfTT 
l Ayior h disposed to tiiiuk that they are open tu qu nation. Muj. Taylor^a 
impression, ba^ed upon his study oi the subject, is that the sea fogs pre- 
vailing off the Newfoundland coast are low in altitude and do not extend far 
inland. Any further evidence that could be obtained on this point would 
be valuable.* 

Here again, the Committee can only recommend that a practical experi- 
ment should instituted as early as may be jxjssible,, all available informa* 
tion as to the weather conditions likely to be encountered that may be in the 
possession of the Meteorological Office or of the Governments of the U.S,A., 
Canada, and Newfoundland having first been studied with a view to under- 
taking the experiment with the best chances of success. 

This route would appear to be a particularly suitable one for an experi' 
iiient with airships as well as with aeroplanes, the distance in a direct line 
from the East Coast of Newfoundland to the East Coast of Ireland being no 
more than could 1 h‘ accomplished in favourable weather by airships already 
in existence. 

LtfudoH to Russia. 

As to fjJ, the route from the United Kingdom to Hussia, via Norway and 
Sweden, it was suggested to the CoTiunittee that a service might be conducted 
from, Lemdon tn Yarmouth by aeroplane, a dLstance, approximately, of loo 
miles ; by seaplane from Yarmouth to Christianssand, a distance of apprijxi- 
matcly 450 miies ; by seaplane from Christianssand to Stockholm, crossing 
the Swedish lakes, a distance of approximately 360 miles^ and^ as a final stage, 
from Stockholm to Petfograd by seaplane, a distance of approximately 450 
miles, cxDssLnK the Baltic and coatiDuiug up the Gulf of Finland. The total 
distance would be about 1,360 miles. The progressive reliability of aero- 
planes \\ill prr>bably, within a short period,, render the use of seaplanes 
unnecessary. This route, also, might afford a favourable opportunity for 
the use of airships. 

MArking of AcfiAl Rouif^. 

As to the marking of aerial routeSj, several recommendations have been 
made. 

Wing Capt. Groves has suggested that all main rontes should be marked 
at intervals of five miles by a strip, 200 ft, in length and 16 ft, in breadth 
(formed of chalk or small stones treated with some white mixture)* each mark 
point in g exactly along the line of route. He recommends, also* that 
alongside each mark should be an alphabetical letter, 50 ft. in length, to indi- 
cate the routes to which they beloug ; while in addition to these letters, each 
mark should have its distinguishing number, in figures 16 ft. high. In dear 
weather these figures would not be required by the pilot, but in thick weather, 
rain* or other adverse condiiionSr they would help him to discover his exact 
whereabouts. 

iJeut.-Col. O" Gorin an, after considering the memorandum by Capt, Groves, 
suggested that main railway routes should be identified by various com bin a- 
lions of dots and dashes formed by Lines of chalky stoueSj but the repre- 
sentative of the Board of Trade expressed the view that there would be 
serious difficulties in the practical ^rking of this proposal* 

Generally speakiiig, and in the light of the information bejiore the Special 
Committee, it would appear that, in anything like favourable weathert a pilot 
has no difficulty in finding his way from point to point, correcting his coni- 
pass course by visual observations of prominonf landmarks, and bv following 
railways when they are on his line of fiight. This applies particularly to thr 
aviator who flies frequently over any given route, as, for example, in the case 
of the ■" terry pilots who take new machines by air from London to G.H.Q. 
in France, or to Montrose In Scotland, These pilots find it so easy to steer 
au acocurate course by compass and visual observations of landmarks and 
railways that they have, apparently! never cveo considered the need for 
artificial markings. 

When clouds are low, however, and an aviator may havt to fly as low, 
perhaps, as a few hundred feel in order to correct hb compass course by an 
observation oi Ih* ground, it b considered that aftificiai markings would be 
extremely useful ; and one suggestion which has been made, and which meets 
with the approval ol the Special Committee, is that the roofs of railw'ay stations 
or sheds should have their names painted upon them in letters large enough 
to be distinguished by the pilot of an aircraft. It would be of great advantage 
chat these letters should be biir^htly iUuminated at night. 

The Special Committee recognise that while it may meet the case for a 
military aviator to find his way from one landmark to another, or to follow' 
some convenient railway, eveo should this take him a little from his cour^«c, 
a commercial pilot, canying mails, say, from Loudon to Paris, will find any 
deviation from the direct line reflecting itself adversely uot only in his time- 
table, but abo in the matter of fuel consumption. It may l>e. thought neces- 
sary, therefore, by those who operate such commercial services, to lay down 
some very clear system of landmarks, so as to ensure an absolute adherence 
by tbeir pilots to a given line of flight. The placing of such marks on 
private ground will, of course, be a lELatter of arrangement between land- 
owners and aircraft companies ; though it would appear advisable that there 
should be supervusion by the authorities to prevent any possible confusion 
arising through the use by various companies of different schemes of 
marking. 

Night Plying. 

As to night fiyiug, at any rate on a conimercial scale, it is recognised that 
some special method of illuminating aerodromes and intermediate points, so 
as to enable pilots to land and also to afford them a means of checking their 
compass course, and to help them in combating the difficulties of ground 
mists and fogs, will need to be adopted ; but this question has nut yfi l>een 
considered in detail* 

MUforolvgkal Information. 

The dissemination of meteorological inforraaiion lias obviously a very 
important bearing on the development of civil aerial transport, particularly 
from the point of view of the safety and punctuality of services which will 
require to run to time-tables. Much meteorological knowledge has, of course, 
been accumulated for many years by the Meteoroliogital Office, but as such 
knowledge has hithero been required almost wholly for the purpose of persons 
moving over the surface of land and sea, the study of the meteorology of the 
upper air, which is aiHrapo^tant for the purpose of aeronautics, is in a less ad- 
vanced oimdition. Thf? first steps must btj in the direction of collect ing the 
required body of knowledge and arranging for the tabulation of the data, as 
they vary from hour to hour.- This involves at the outset much scientific study 
and research, a branch of our subject which falb primarily within the scope 
of Special Committee No, 5, by whom, however, we have been supplied 
with two valuable papers by Maj. Lyons and Sir Napier Shaw, which are 
attached as Appendices to the interim report of that Special Committee, 

Assuming measures to have heeu taken for the collection of the necessary 
sdentific Imowledge, it remains to consider measures for making it readily 
and easily accessible to the pilots and others concerned for the purposes 

• See the beading ' Aerial Routes” in the final report of this Special 

Committee, 


of pr;iLr*i«-.il tlvin:. M.mv uiicfiil suggestions in regard to thii matter are 
contained in Sir Napier Shaw's paper, and the subject has also been dealt 
with by a Sub -Committee of Special Committee No. a, consisting of Lord 
Montagu and Maj. Taylor, Their report, with the condnsions of which we 
agree, is appended (Appendix Gj, We particularly desire to emphasise the 
import anre u£ the establishment at each main or '■ Urramal " aerodrome 
of what Sir Napier Shaw ha^ described af? a ** Map room," in charge of a 
person capable of explaiiibig rapidly and intelUgently to practical pilots the 
meteorological condition^ likely at the moment to be met with in the vicinity. 
Such establishments, if they are to lie efficient, presuppose the frequent 
direct communication to them by pilots of information as to the conditions 
actually experienced by them in their flights. The import ance of making 
such communications should be impressed upon pilots, and commercial 
machines should be fitted for this as well as for other purposes 
with wireless telegraphic apparatus. If will appear fretn a report 
by C^L O'Gorman and Maj, Vincent Smith (.Appendix H*) that this 
requirement should eventually present no serious difficclty, since it is to be 
expected that a large commercial machine would not be navigated by one 
pilot working single-handed, but that the pilot would ordinartiy be accom- 
panied by at least one assistant who would be able to send the requisite 
wirels^s messages without difficulty. 

The Committee have ascertained from the Admiralty that there exists a 
complete sysfeiri of Naval Meteorological Stations in the United Kingdom 
in direct comm unication with the Admiralty Office in London. These stations 
are run at a small cost, a staff consisting of an officer and three men toeing 
sufficient for day and night duty. At most of these stations weather maps 
car be prepared. Although these stations have not been established solely tor 
aeronautical purposes, the Committee think that their assistance may well 
be invoked in connection with a scheme for disseminating meteorological 
information, and at least they cau serve as models for station^> to be estab- 
lished in connection with terminal aerodromes. 

Prokihited Areas. 

With regard to the question of prohibited areas, the hpecLal Committee 
are not yet in a position to submit a repf^rt* 

Saf^V Appliances'. 

The Committee have taken into consideration the use of safety appliances 
in commercial aircraft. These will no doubt be largely developed by experi- 
ment after the conclusion of the War, and the Committee would draw special 
attention to the different lines of enquiry with regard to safety appbanoes 
suggested in a report by Capt. Maitland and CoL O'Gorman (Appendix I), 
with which the Committee concur. 

IV. The estimated number, sisce and location of landing grounds suitable 
for an organLsed aircraft service* with the technical requirements of manage- 
ment staff aud maintenance and the estimated runniug cost of such grounds* 

Landing Grounds Gemrally. 

As stated earlier in this report, the Special Cornmittee do not advice the 
provision oi landing grounds at fixed distances on aerial routes, although 
they bold the view that in the. case of main routes the safety and regularity 
of commercial services will largely depend on the existence of a sufficient 
number of alighting points lying along the line of route. 

G^jne rally speaking, the positions selected lor aerodromes or lauding grounds 
should comply with the following conditions — 

(1) Bear some reference to the direction of the mjin aerial routes i 

(2) Be sufficiently far from the centres of cities to be fairly clear of houses 
in the direction of fight ; 

(3) Be unlikely to be shut in by buildings in the immediate future ; 

(4) Be as far possible clear of railways* telegraphs, trees and otber 
obstructions ; 

(5) Be situated on graund as far as possible free from mist and fogs ; 

(6) Be provided with adequate water supply* telephone connections and 
good facilities for rail* tram, 'bus and motor traffic with the different districts 
of the cities to be visited 

(7) Be capable of expansion. 

Aerodromes and Itu^ mediate Landing Places. 

With regard to aerodromes, the Committee has obtained a report from 
Col, O'Gorman, Mr* Holt -Thomas and Mr. Lanchester, and with regard to 
intermediate lauding places a report from Capt. E. Elvey Robb. These 
reports are attached as Appendices J and K. The Coimnittee agree with 
these reports generally, and consider thenx valuable as indicating the possible 
requirements of tiife luture, when there has been lime for civil aerial transport 
to develop itscll on a considerable scale. As things stand at present, how- 
ever* it must be borue in mind that the exigencies of the War have already 
led to the establishment in aff parts of the country of aerodromes and landing 
places with an equipment fully sufficient to deal with any civlL air traffic 
to be expected in the earlier days of peace. The reports should not therefore 
be read as indicating that it will be necessary in the near future to set up 
new and elaborate organisations with consequent heavy expenditure for 
the purposes of civil air traffic alone. 

Generally speaking, the Committee hold the view that, subject to necessary 
military regnl aliens, it is desirable to arrange tor the user by ci-vil aircraft 
of as many as possible of the intermediate landing grounds, which are at 
present or will in the future be under military control. 

V, The estimated cost of maintaing an aerial service, including aerodromes, 
sheds, landing grounds, labour, wages, running expenses, depreciation and 
repairs* exclusive of capital charge for the purchase of machines on the 
assumption of a route of defiaiite length and the employment of a definite 
□umber of aircraft thereon. 

VI* To advise in the light of the answers to the foregoing questions as to 
the main aerial routes which migbl be marked out and prepared for now for 
utilisation by an aircraft sendee. 

Qn these two branches of their enquiry the Special Committee are not yet 
in a position to Eubmit a ruporL although certain matters which faU within 
paragraph VL have already been touched upon in that part of this report 
which deals with certain specified air routes. 

E* M. Ruck, Maj. -Gen. (Chairman) ; AthoU ; Leonard Bairstow ; G. B, 
Cockburn ; R, M, Groves, Wing Capt*, R.N* ; G, Hoit-Thomas E. M. 

* Not printed. 

t Mr. Holt Thomas signs the report with the reservation that the adoption 
of a scheme of landing grounds on all main routes is, in his opinion, essential 
to the success of civil aerial transport as regards regularity of service* rapid 
conveyance by reserve luachines in case of breakdown, and the effect on 
design and efficiency of machines* The landing ground scheme, m his opinion, 
should Lie adopted, and he sees in Lt the probable solution of many difficulties 
as regards flying in log and by night, etc. He also puts forward the argument 
that the expense of any such scheme has already proved to be almost negligibh. 
Gompared with the cost ol any service, and that therefore, taking into account 
the undisputed advantage oSered* he is nnwilling that this report should 
go out without expression of opinion on his part that the landing ground 
scheme on all main routes should certainly be recommended and adopted* 
On this point he is bound to totally disagree with the report, as he considers 
that in the absence of a landing ground scheme irregularities in aerial servkcE 
may occur which may have a very dangerous effect on the tutu re of aerial 
navigation in the opinion of the public, 
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Mditisindf Wing Capt», K.N, ■, G. E. P. Murrity ; Mervyi^ U'Goriiiau, Lt.-CoL ; 
Frank Pick ; J» C- Fdrtc, Winfi Comtir. ; j. W. Pcini^lV, CoP : E, Eh^t^y Kobb, 
Capt. ; W. P, Schreiner; W. Scmpill* Wisip Comtlr. li.X. : Tr X^incem 
Smith, Maj„ k.FX. i T. S;jpwitb ; G. L I aylor^ Mrtj, ; E. Waviand, Lt. 
Cob ; H. G. W#>lh ; H. White Smith 

n. O. Malcolm, 

Secretary, 

December igth, 

The toliowing appendices to this report oi Special Comniittee No, 2 ha\'r 
not been printed i— 

A. — Report by CoL O'GkiriLian and Mr. Hairstowon lour types of Aeroplane, 

B. — Rfip.'>tE by Brig. -Gen. Maitland as to rigid airships, 

C. ' — Meuioraiidmn by Lieut,-CoL O’Qjrtuau and Mr, L, Bairstow as to thr; 
effect of an adverse wind on the choice of the digbt speed of an aeroplane, 

D*^Report by Brig,-Gen. Maitland on a r.oQo^mile jourru y by rigid 
a iri^bip. 

Appendix E. 

Metnara^idufti by the. Assi^it^int {T£cknii:tti} on the Estabh-ikmeni of 

an experimental air-rnail senneet one mathine beins run each zt'ay daily, 
weather pennitting, between London atui Glasgow, via A'eztJCtisfie and 
Edinburgh. 

It is assumed that, in an experimental servirty started immediately after 
the war, only a limited quantity of express mails would be carried, at a lee 
deiermiiied by the Post Office^ and that the bulk of the mails wall still gn, 
as at present, by land. 

A London- Glasgow route lias been ciiosen for illustration for several 
reasons. In the hrst place, it requires at least a three hours* flight, at an 
average, say, of 100 miles an hoiir, such as that from London to NewLc^sth. 
lor the spiked of an air service to reveal itself and for this Epeed to ofier a 
sufficieiuly marked saving of time over railway transit, remembering that 
one nsi reckon the time taken Lti estjibJishtng the laud oonUeotioUS of an 
air servict'. 

In regard to cities which arc, say, a four hours’ juumey by rail from 
London, such us Manchester, it is iJOSiiibk! lo '‘express *' a letter in London 
at a reasonable hour in tlie morning, and for Ibis letter- — which goes by a fast 
train- -to reach its destination well before the close of the business day. An 
express air service on such a route, therefore, even if it could cut down the 
time bv an boor or ao^ as compared with the transit by trahi^ would only bn 
offering a busiuess man a slightly additional convenience. He might, indeed, 
say that so long as his express letter reached its destination in time to 
be dealt with before the office to which it was addressed dosed for the day 
that he was satisfied,, and was indiQerent wliether the letter was delivered, say, 
at 2.30 p,m. or 3.30 p.m. But in the case of a city like Newcastle, or cities 
farther North, it is not possible lo " express letters in the morning in 
London, at any hour wliich might be considered reasonable for business 
purpo^!^i and for these letters to reach such cities by train in lime to bo dealt 
with before the close of the business ciiiy.^ Therefore, by mstituting a London- 
Newcastk*£dinburgh-Glasgow service, and by so arranging this t^ervice that 
a business man could post a letter in the morning in Loudon or Glasgow, 
and for this letter to reach its destination before the close of the business day, 
one w'ouJd ofier the business world a very clear facility, which cannot be 
oflervd by any existing means of transit. 

The w is assumed of an aeroplane which, carrying 1,000 lbs. of mails, 
will maintain an average speed of ino miles an hour. 

It is very necessary to consider the time occupied in t-stablishuig the laud 
communicaiions of an air service. Letters must be carried Jrom the city 
to the aerodrome, and then, at the other end, from the aerodrome to the cit>^ 
In the period immediately folloMung the war, Hendon will, it may be assumed, 
he the London terminal aerodrome for services. It is a^urned, also, 
that mails will be carried between the G.P.O, and the aerodrome in motor 
%'ans. In a year or ib months after the war the Post Office iviU it is hoped, 
havt iu operation a miniature electric underground railway, carrying mails 
from Hast lo West of London, and vtci at a maximum Bjseed of 35 

milrs an hour. An extensdon of this railway from Mount Pleasant to the 
Hendon Aerodrome would enable mails to be carried from the G.P.O, io 
Hendon in about a quarter of an hour. 

In the provisional time table which Is submitted for a London -Glasgow 
service, thre**quarters-of-an-hoiiv Lias been allowed for each land connection 
and distribution of letters, as made by motor vans or motor cycls..s. 

Ptavn^ioKOrl Titue T'a&le^ London^f^lasgoip, Glasgow^Lottdrftii 
One machine each tray daity. 

London^ G lasgow. 

rosting is allowed at the G.P.O. up to 10.30 a.m., ivhen the mail- bags are 
dosed, and carried to Hendon in a mo tor- van. The time tabic is then as 
follows ■ — - 

11.15 to 4^arnagt! of the mails by air from Hendon to Newcastle. 

The distance in a straight line b about 350 miles but an allowance is made 
tor alight deviations on the part of the pilot, while a three hours' flight has 
been assumed for the convenience of obtaining a round figure. In actual 
working, however, taking the average speed throughout at 100 miles an hour, 
the journey should be accomplished in a little less thau three hours. But, 
as against this, may be set such small losses of time, in the actual operation 
of a Service, as cannot be calculated in advnnce. The aeroplane does not 
ahght at Newoastie, but drops tbe Newcastle mail in a net, and continues its 
flight. The Newcastle mail is tbeu carried into the city, and may be assumed 
to have been distributed by 3 o'clock. It might be found necessary in actual 
working to descend at Newcastle to pick up letters which Kewcastle firms 
desired to send by air to Glasgow, 

^15 3 ^5 — Ti^ fteroplsunK cutitinues its flight to Edinburgh. It doefi 

not slop at Hdinburgh, the mail-bag for that city lieing dropped into a net, 
and the letters deli w red hy 4 o'clock, 

3.15 to 3.45.— The dcru plane completes its last stage to Glasgow. 

3,4.1 to 4.30. — Glasgow mail carried into the city and distributed, 

Glasgow- Lotido u. 

Posting is allowed in Glasgow up to 10,30 a,m. Then the mail -bags are 
dosed aud taken to the aerodrome. The timetable is then as follows 

II. 15 to ii, 45^^T^ aeroplane flies from Glasgow to Edinburgh. aliglitinE 
to pick up mails for Newcastle or London, It might also if there were any 

carry mails from Glasgow to Edinburgh. 

11,30 to 12,50.— ^The aeroplane continues its tourney to Newcastle, where 
it alightri to ijEiload and also to pick up. 

*12 j 5 to 3.55*“ The aeroplane continneii its flight from Newcastle to 
Hendon. 

* Newcastle firms wishing to send a letter by air to London would be able 

to pi^t up to as late as X3,io p.m, 'This would allow firms in cities near by, 
such as Gateshead, Sunderland and South Shields, to catch the air mail for 
London by sending in their letters to Newcastle by train ■ or an aeroplane 
might vfeit these neighbouring districts during the morning, collecting letters 
to^r London, which it would bring to the Newcastle acradrome in time to catch 
the London machine. Such a system feeding the main route might be adopted 
also in other localities. 


3.55 to 4.40. — 'The L>^ndon mul is carried from Hendon into the city^anil 
distributed. 

It may be useful to give an illnstratunt of the facilities oflered by such au 
air-mail service as that described : — - 

Tho Newcastle reolpicuL ot a letter, sav, from [xuidoii, after Hcquaintiiig 
himself with its contents, mighl be able, iu lume caseii^ lu answer mimediatelv 
by telegram or lelephone, or he might prefer to write a more detailed answer 
which would go back to London in the ordinary way by evening mail, being 
received in London the next morning. It the recipient of the letter adopted 
the last -mentioned course, the air-mail being used only one way, there would 
still be. a clear saving in time of a day, as compared with the existing routini' 
of corresponflence — this routine being lor a letter to be posted in the eveoiag 
in London, reoeived in Newcastle the next morniug, the amwer being writien 
and posted that day, reaching London on the third morning. 

By cotirtesy of the Post Office, it is possible to state that at the present 
time, reckoning the mails despatched hoik leav,?, a total of approximately 
^(>0,000 letters and postcards are carried during a period of 24. hours between 
I.ondon, Newcastle, Edinburgh and Glasgi>w. Could it be assumed that eacli 
individual [losting represented a letter weighing an ounce, 1 hen it would U' 
fKissible to state that, if approximately an eighth of this existing volume m 
mail traffic could be transferred to the air, there would be sufficient to fill 
one machine each way a dav — reckoning each machme to carry a I.OOO' Ib^. 
load, But it is the custom of the Post Office to place letters and ]Jo^lcards 
under one heading, and separate figures are not obtainable. 

As to the financial aspect of the Lon don -Glasgow air servia-, adopting 
Mr. Holt Thomas's figure of 4s, Sd. per mile for overhead charges and rurming 
costs,* the daily ex peases of a contractor, opj rating one machine each way, 
would be roughly £198. As against this, at a full load both ways (a total su 
32,000 ounces^ the contractor's charge for carriage, to cover bis bare expeusfs. 
would be almost exactly per ouuce. .Assuming an expn ss service, with 
a charge to the public of 4d. or 6d. per ounce, for a fair proportion of letters 
drawn froni the lutal of z6o,ooo letters and postcards which has been men- 
tioned in the paragraph alujve. it would appear that on a contract ot caidagr 
the Post Office could well pay the contractor a sum which would not only 
cover his bare cip<m’ies, but jiho-w a considerable profit in working. 

Harbv Hamper, 

loth September, tqt7* 

APPENDIX y. 

Rules (if the Air^ as passed by the ContmiiUe of the Uoyal Aero Club 
Regulaiiottfi /or Preventing Coliisions ih .'l if. 

(Passed by the Committee March iQtfi^ 19 Z2.) 

In these regulations the term " foul *' shall include the giving of dangeroii^f 
backdraugbt to another aircraft. 

Cross-counfO' Flying. 

(a) Two aiicrafi meeting each other end on, and thpteby running the 
risk of a coBisiou, must always steer to the right. They must, in addition to 
thiSj, pass at a distance ol at least root metres, taken between their nearr>,i 
adjacent points. 

lb) Any aircraft overtaking another aircraft is responsible for keeping clear 
and must not approach within 100 metres on the right or 300 metres on thr 
left qf the overtaken aircraft^ and must not pass directly underneath or over 
such overtaken aircraft, 

Tbe distance shall be taken between the nearest adjacent points of the 
respective aircraft. In no case must the overtaking aircraft turn in across 
the bows of the other aircraft after passing it so as to I oul it in any way, 

(c) When any aircraft arc approaching one another in cross directions 
then the aircraft that sees another aircraft on its right-hand forward quadrant t 
must give way, and the other aircraft must keep on its course at the sami' 
level till both are well dear. 

Flying Orountis. 

The following Special Regulations apply only to flying grounds 

(1) Two aircraft meeting each other end on, and thereby running the risk 
of a coUision, must alw'ays steer to the right. They must, in addition to this, 
pass at a distance of at least 30 metres taken between their nearest adjacent 
points. 

(e) Any aircraft overtaking another aircraft is responsible for keeping clear, 
and In 00 case must turn in across the bows of the othei aircraft after passing 
it» fio as to foul it or risk a collision, and mu*t, \tt addition, imbject to Rule j s, 
conform to the following regulations : — 

fj) If flying on the same level, within 5 metres above or below* musi 
pass outside the overtaken atr^iraft at not less than 10 metres. 

(2) If on a different level, must not pass nearer than jo metres. 

The distance shall be taken between the nearest adjacent points of the 
respective aircraft. 

An aircraft wbeu being overtaken shall not alter its course or level* saw 
when in the act of overt a king and passing another aircraft. 

Flytwg io the Danger qf the Public. 

(Passed by the Committee November nth* 1913.) 

I. Flyjug to the danger of the public is prohibited ; particularly, iin- 
iiecesaary flights over towns or thickly-populated arras, or over places wherr 
crowds are temporarily assembled, or over public enclosures at aerodrunit-s 
at such a height as to involve danger to the public, 

3, Flying is also prohibited over river regattas, race tueethig** meeiinj;^ 
for pubUc games and sports* except flights specifically arranged lor in writing 
with the promoters of such regattas, meetings, &c. 

APPENDIX G 

Report on Weather Service for A erial I ransport, 

The chief meteorological requirements for the gnidanre ol Aerial Trans- 
port may be divided into three groups 1 — 

{r) Statistical mformatioD. 

(2) Forecasts. 

(3) Knowledge of the momentary meteorological conditions along aeiial 
routes, 

( I ) 5f4l ist ical $ti formatio n . 

Most of the meteorological information ai present iu existence is In th. 
bauds of the Meteorological Office or can be obtained by them. 

• This estimate of 4?. M. per mile is worked out by Mr. Holt Thomas m 
his paper read before the Aeronautical Society of Great Britain on May 30U1, 
1917, relating lo an aerial service between London and Paris, The figure of 
4S, ad. is based on the assumption of a service by one machine each duv 
daily, aod it b thought that a fair analogy can bo drawn between the Lmidou- 
Paris service and that outlined in the present memorandum. Without in any 
way criticising Mr* Holt Thotna^^s figures* it would appear that they rest an 
what may bo called a conservative basis, and that* therefore, tbe expenses io 
the present instance are not estimated at too low a figure. 

t In the case of dirigiffiles the distance of 100 metres prescribed above shall 
be increased to 500 metres. 

% From o degrees straight ahead) to 90 degrees on the riglit hand 
constitutes the forward quadrant. 
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Statistic^ iIl^a^matioa ivouid be u^dul tor sucb purposes as chou^mg 
routes and the sites for aerodromes and buildings, Tfae statistical in forma- 
tion at present obtainable differentiates between areas nf 50 nr 100 miles 
square ; for inslatice, between tpe meteorological conditions w-hidi are met 
with on opposite sides of a mountain chain. But there is as yet Little infor- 
mation i-elating to the local variations in meteorological conditions. 

Statistics already collected are available for determining such questions 
as whether it is Ijetter to leave Switzerland on the port or starboard hand in 
flying £0 Italy, or whether it would pay to go round southwards by the Azores 
ia flying to America. On the other hand, the statistical information at 
present available is not capable of dbcriminatiiiig between the average 
meteorological conditions of two alternative sites for aerodromes situated 
within a few miles, or even 20 or 50 miles, of one another, except in so far 
as if shov^ which of the meteorological conditions are likely to be the same 
in two neighbouring sites* Statistics sho^ , for instance, that the datidiness 
and rainfall in two neighbonring sites may be the same unless special circum- 
stances interfere. On the other hand, fogginess and windinesa depend almost 
exclusively on such local conditions that the present statistics ate of little 
use except for the actual station at which observations were mode* Perhaps, 
later, aerodromes will accumulate their own data. 

A small staff at the Meteorological Office would collect the available u rueful 
in form at Loo, Lut such a staff would have to be directed by someone in touch 
with aeronautics, in order that the information might be coEected and 
tabulated in the form most useful for flying* He would have to decide such 
questions as whether frequencies or mean values should be dealt with- In 
dealing with wind statistics, for instance, it is more useful to know the number 
of hours during which certain winds blow' with certain strengths, and from 
the various direct ioos, than it is to know the mean wind velocity or direction. 

if weather statipijs are going to be established af termioaJ and intermediate 
arrcfdTOmcs in connection with civil aerial transport, it will be necessary- to 
overhaul thoroughly the character of observations taken, in order that special 
atteutian may ht^ paid to the data which are most important. 

It is advisable that a system should be organised by which observations 
arc taken and recorded regularly by aeroplanes travelUng on defined routes* 
The work of collecting and comparing these statistics, and the superintend- 
ence of insirunients [night be undertaken by the Meteorological Office. 

It bus been pointed out by various members of the Committee tliat civil 
aerial Iranaport will inevitably have to be worked on international lines* 
Jt ia impossible to forecast whal measure of international co-orw^ration will 
be possible alter the w'ar, but it may be pointed out that for many years 
previous to the war the International Meteorological Committee has done 
successful work in organising international exchange of meteorological infor- 
mation and international co -ope ration In meteorological research. It seems 
certain that it would be advisable to consult with the aerial transport autho- 
rities in the allied countries before deciding on any definite plans tor a weather 
service for aerial transport. 

(2) Forecasting. 

An extension of the present system in operation at the Meteorological 
Office should provide everything that can be expected in the present state 
of our meteorological knowledge. The high average correctness of weather 
forecasts will doubtless be improved. 

^Present syrfew.— The present system involves taking obsen.'ations at 
certain places two or three times a day, and communicating by telegraph 
with a Central Office, tvbere the weather maps are made and the forecasts 
Iss^ued. Forcca.4ts for 12 or 24 hours ahead at two or three fixed hours should 
be telegraphed from the Central Office to the termini and intermediate 
aerodromes* 

Directions tn which present system could be exiend^d^ 

1. Eirttfftsion 0/ range eovered . — Weather telegrams are already obtained 
from a tew distant places, as Iceland, Cairo and the Azores, and from ships 
by w'ireless. The number of distant stations could be increased and the 
range extended so as to include Russia, the Balkans, North Africa and 
America. Before the war the observations sent by wireless from ships 
usually arrived too late to be used in the forecasts, but the growing import- 
ance nl messages from the Atlantic in connection with aerial transport will 
make it worth while to organise these reports in such a vray that the messages 
arrive in time* For this purpose fuller co-operation with the Royal Navy 
and tbr Mercantile Mirlne should be sought. 

By increasing in this way the numbei of data on w'bicli forecasts are based, 
it will be passible to Increase the size of the region lor which the forecast is 
issued and to make it more accurate in all ways. 

c* Extension in the number of weather conditions predicted r — At preseiit the 
forecasts are adapted to the needs of people on the ground or the sea^^aiiors, 
farmers, travellers, &C. They might be much more useful to flying men if 
they were made to include the heights at which clouds are to be expected, 
and the velocity and direction of the upper winds. The first of these has 
tint yet been attempted, but as the data furnished by aeroplanes become 
more numerous such forecasts may become accurate and useful. The second, 
the forecasting of wind at various heights, has already been, practised success- 
fuEyin France by the Meteorological J^ction there, and there is no reason why 
it should not be carried out even more successfuEy over a wider range by the 
Meteorological Office, 

Such forecasts would be facilitated by increasing the number of upper air 
observations and of those on mountains, 

3, R'wTivIfdgfl of the mametmtry weather . — For this purpose the present 
system is quite inadequate. A continuous weather service would be necessary* 
All landing grounds would evidently be suitable weather observation stations, 
and continuous readings and reiJorfs could be arranged for, if necessary. 

In distribuimg information two systems could be used. Either the obser- 
vations could bf communicated at trequent intervals, say, every hour, to a 
Central Office, and could then Iw telegraphed or telephoned when required to 
aerodromes, or the ob:^rvatiaus could be taken only when required and tele- 
phoned direct to the termini* 

The advantage of the Central Office is that it would have a more com- 
preheasive view of the weather conditions over the whole of Europe, and, 
moreover, an expert could be kept at the Central Office who would have the 
present coudltions at his fingers' ends, and would know which were liable to 
a sudden change. 

The chief difficulty which is likely to be experienced in this branch of the 
weather service is that of communicating the observations sufficiently quickly 
to the termini* It seems probable that the direct method would be quicker 
than the Central Office method. Another point in favour of direct com- 
mutiiGation Ls that the observations taken at an mtermediate landing ground 
arc only immediately interesting to the termini of the route on which it lies. 
These two points appear to us to outweigh the advantages of the Central 
Office method. 

If there is a direct telephone wire along the route or constant wireless com- 
munication, the whole problem is greatly simplified. On Che other hand, if 
the ordinary telephone lines have to be used, some sort of priority for weather 
messages will have to be arranged if they arc to be of any real use. 

The type of observations which could usefully be taken at the intermediate 
landing ground needs some comideration* The height of the clouds is one 
of the mnat import ant thlqgs for a pilot tn know* It would not be difficult to 
fit a raiige-ihitrer which wonld give height of the djuds at a glance. 


Tl^ veoldty and direction ol the wind ai various heights is also in^portant 
but it needs a skilled observer to make a pilot -ballaon ascent, and even then 
the mlormatiou is not available for about three-quarters of an hour after the 
baUooii is sent ofi. It seems hardly possible to use pilol-baEoons in conn^ic- 
tion with this branch of the weather service, unless balloons are sent up at 
regular intervals of two or three hours, and the last result is communicated 
in response to any enquiry from a terminus. 

On the other hand, on a clear day the upper wind af any particular height 
i^-ouJd be found in a few seconds by means of a smoke^sheE fired vertically 
and limed so as to explode at the right height. 

One of the chief functions of the observer at the landing-grounds would be- 
ta report the appearance and disappearance of fog on their own aerodrome . 
This needs no very special training, but trained and e.xperienced observexi, 
wiE be needed at every important aerodrome where upper- aix work is carried 
out, and also at places from which local or general forecasts arc issued. A 
corps of such observers should form an integral part of the mEitary or civil 
air services, as, in fact, they already form a part of the Royal Naval Air 
Service. 

MONTAGU. 

August 2iSt. 19 1 7. G. I* TAYLOR (Major), 

APPENDIX H, 

PrehffiiHary Memorandum ori Inier-communication between Aircraft and the 
Ground^ and aho Inter-communication between Aircraft am AtTcrafi. 
[This is not printed.] 

APPENDIX I. 

Safety Appliances for Commercial Aircrafl. 

1. The risk of forced landing of aeroplanes is the first of all risks run* and 
for this two remedial possibilities exist* Th«- most important expenditure 
on safety and on the general economy of aerial transport is the provision o: 
alighting grounds along the flying routes, and no suggestion herein is pin 
inrward in substitution for, or in diminution of, the importance of these route- 
alighting grounds ; the second is the extension of the use of multi-engined 
aeroplanes. Airships would usually be pro\id<^d with more than one engine 
lu any case* 

2, In considering the detail of appliances to tie used in connection with 
safety on aircraft, regard must be had bf^th to the prevention of accidents 
and the best method of dealing with the dangers arising after accident e haw 
occurred, whether on the ground before commencing a flight, in the air, or 
on landing. It must be realisfid that expcrieince shows that an accident to 
the machine by no means involves, in the majority of cases, an accident to 
tlie flyer and passenger. It is probably that the civE use of aircraft wii) 
conduce to much greater safety than the useful standard already reached, 
quite apart from any appliances — especially since extreme war performance 
and manoeuvring are not called for* 

3* Fire . — The direction in which study is advisable in all types of aircratr 
is to try to arrange for the main petrol supply to be situated clear of the 
hot parts of the engine and away from the magneto, and to see that the 
exhaust pipes are kept clear of the petrol pipes, and the exhaust discharge 
is in such a position that a spark cannot ignite any surplus petrol flowing 
away in the case of over-filliug of tanks, or any vapour from exits or leak- 
ages. In some engines gauze boxes can he fitted to induction pipes, and thi" 
inlet ducts to carburettors arranged to draw the air from outside the structurr . 

4. Experiments have been made on magnetos by making small alteration^ 
to enable them to be immersed in an inflammable vapour, and it has been 
found that after lowering and raising the pressure on sucIj vapour it did nor 
fire the mixture even when overflow sparks occurred at the safety gap. Thi- 
preliminary study should be prosecuted, and could probably result in tb^ 
general introduction oi such magnetos. Meanwhile the whole petrol systenj 
ii kept clear of electrical devices, such as magnetos and wireless, in case 
leakages of petrol should give rise to vapour in their viemity. A desirabb^ 
feature which has been suggested as useful is an arrangement for shutting on 
the petrol from the jet instantly. This might take the form of a spring - 
controlled tnechanisici acting on a needle fitted with a quick thread, which, 
through the action of a spring, could be made to stop up the jet onfloe* TEe 
object, which is to ensure the engine stopping quickly when desired, could 
eSected in various ways, and here also is a fi^eld for experimental development . 
InddetitaEy this might avoid the danger of an engiue running backwards li 
overheated* 

5. AU overflow pipes and pipes between the carburettor and the atmo- 
sphere are led weE outboard, and care is taken in the makiug of exhaust 
manifold joints to avoid the danger of their blowing out* In the case of 
rotarv engines, which usually have no exhaust pipes, it is usual to cowi them 
completely with metal cowls and to keep those supporting members which 
may come near the exhaust free from exposed inflammable material. Any 
fuel or oil that may be throwm out from the engine is kept within the cowl, 
and if it should catch fire no damage results* Nevertheless such cowls should 
b> drained* The aircraft of to-day have, except in the case of airships only, 
small margin of useful load, and their utility is jeopardised by compulsory 
carrying of additional weights. Hence fire extinguishers do not form an 
obligatory equipment until the aeroplane attains considerable dimensions, 
but it is eminently desirable that they should be carried if possible* Small 
extinguishers should be available at all aerodromes, but they must not contain 
lugredients likely to harm fabric or wood work. 

6. Paraohut£S.^ln airships, kite balloons, and balloons, the use of these, 
though requiring decision and courage on the part of the user, does not offer 
the same difficulties as in the case of aeroplanes* It is, however, in the present 
stage of development inadvisable to jump in a parachute under a height of 
about 500 ft* As regards aeroplanes, opinion is divided as to the advisa- 
bility of employing parachutes, both for the above reasons and because there 
is difficulty in fixing the parachute in such a position that no part of the 
aeroplane will be fouled when the jump is taken. Moreover, a s^ubstantial 
proportion ol the accidents which occur only become accidents after the 
ground has been reached, or too nearly approached for the parachute to be 
useful* The best position for a parachute would seem to tre either on the 
underside or on the side of the body, and n comparatively fiat and compact 
parachute case has already been designed for this, and has been successfuUy 
employed in experimental flights with airships. 

it may be said that parachutes would only be employed in the case of a 
serious outbreak of fire* or the breakage of some vital part of the machine. 
In the latter case it would generally be problematical whether the parachute 
could be got free — ^in the former, the problem of fire is best dealt with by 
preventive measures* Meanwhile the carrying out of experiments is to be 
encouraged. 

7* Air or Land These have a distinct promise of utility for land- 

ing in restricted areas. Several forms of air brake have already been tried 
with more or less auccess. As soon as eugines have reached a high standard 
of rcEablenegs a promising form of air brake Is the variable pitch and rever- 
sible airscrew. Land brakes might take the fonu of a plough either operated 
by band or automaticaEy making contact with the ground. A simEar 
purpose would be served by wings of variable surface or with the camber and 
angle of inddence capable of being altered. This latter development might 
come with the further increase of flying speeds which is often foreshadowed. 

fi* Instrum^t for Ascertaining the Attitude 0/ an Aeroplane in a Cloud .- — 
It i*^ tmdejfstond that conrid^rirablv imporUnce is attached fo ihLi by pilots. 
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Neither the ordinary a pring-con trolled air speed indicarr>r nor the rpirit level 
can be rrUed upon for thii purpose. Only a Kiavity-L^ntrohed instniment 
gives tor steady flight conditions the true angle Oi incidence irrespective of 
whether the machine is ttirning or not. It fans taeen suggested that, but for 
the extreme weight of the gyrostat, A solulicr mi|:ht be found in its adoption, 
the pilot putting his machine in a horistontal jrasition before entering the dotid 
and starting the g’jTostat, which would continue to indicate the direction in 
which the axis of the machine was lying at the instant of release. More 
importani than this is the indication of turning, an instrument which shows 
whether a turn is or is not being made. This relieves us oi the e%ii results 
01 certain peculiarities of the aero compass. 

g. Landing a£ A" igAi.— Landing airships at night does not present any 
great difficulty. The best method has been found to be to place beacon 
lights on the sheds with a searchlight on the ground pointing up-Mnd, coupled 
vdth streaming lights. The trail rope is also painted W'hite. Some similar 
aystem, or petrol or acetylene flares, is suggested for aeroplanes, perhaps 
coupled with carrying on the machine a searchlight and parachute flares, to 
illuminate the ground in the event of a forced landing. 

TO. Navigatinn in is in part a question of illuminating arrange* 

ments, as, generally spsakiog, the iog hardly ever extends U yond 2,000 ft, 
from the ground, and is purely local. The sj^tem adopted in iTance of firing 

\£ gl 


star shells to bur^iT nwr ihr In' deveh ped along rommcrcinl 

routes. Landing g^L^ullU^ slnmUl in seh r:ed as far as possible in logh ss 
areas, am:] perhaps advautngi tor alightiiig might result froui s^H^ciallV treat- 
ing the ground to keep a dry surfatv. Research and exj-K-riment on the dis- 
jsersal of fog would also hr ^aluablf . 

II, uUiplirutiort of Power Plant in Aeroplanes . — This has obvious meriis 
Ln large mac hines as a guarantee against the results of engine failure. Three 
engines have some advantage over iw'o, 

Four-engjned machines with one tractor engine on each wing, and behind 
it, a pusher engine with the crankshaft in the same line, have been tried and 
promise well, though they have not been fully tried out. 

As a matter of viseful information required on this class of work it may Ix' 
said that it has lieen found that in twin-engined machines it is not necessarv 
to have opposite handed engines, but that a machine can be flown quite 
successfully with fwi> right-handed or two left-handed engines. This is mi 
important simpliflcatian for the upkrep of such craft. 

E. M. MAtTtAHP, 

IViwg Capfain. 

Mervvu OTiORHAN, 

November 2^th. imr. 
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London GazeiU, Decembtr lyfh. 

Teiknicai Branch. 

E. H. Wellum (SuteLicut., R.N.V.R,) is granted a temp, qomnin. as Sec. 
Lieut. (Grade A) : Nov* 3rd, wUh seniority April 1st. 

The following Cadets are granted temp, commus. as Sec. Lieuts* 

P. Collins; Aug, 27th. S4/ 174402 E, H. IJarrifion ; Stpt. nfli. 184941 

Cl. K* Lindsay ; Sept. 231 d. 3044 G. V. Dow ding, 127^64 E. C. Cousens ; 
Sept, 34th. 

TJcul. H. R. South is dismi^setl the Service by seiueuce of a Geueral Couri- 
martial ; Sept. 17th. 

Capt. W. E. G. Ord^^Statter {Capt., K.O.R. Lane. R.} relinquishes bis 
commn. on ceasing to be employed : Nov, 3rd. 

The following Sec. Lieu Is. rt linquisli their commns. on aeronnt of ilb 
health and are granted Ihe bon. rank of Set:, Lieut, : — E. S. Daniel* G, I., 
Mephaii ; Dec, iStb. 

The date of appointment of Maj. S, J. L. Vincent is Aug. loth, uud nol 
as stated on page i, 139 of Gazdte Nov. 2plh. 

The notification in Gazette Kov. 15th concertiing Capt. R. K. Paton is 
cancelled. 

MedkaJ Branoh. 

W. G, L. Wamlveek (late T. Capt,. K.A.M.C.) is granted a temp, cisnimn. 
as Capt, ■ Nov, 14th. 

The following are granted temp commns as Lieuts. r — J. B- Barnett, 
C* H, Young ; Dec. ifjth. 

The regimem of Litnif.-Col. T. D. C. Barry, T.M S., is as now^ described, 
and not as in Gaiette Nov, 2blh. 

The notification in Gaxdte Dec. 3rd cuiicerning C. C. Rowlaiul is can- 
celled. 

The surname of Capt. J. C. H. Allan is as now- desorilted, and not as In 
Gazette Nov. 26th, 

Branch. 

Rev, A. J, K. Saunders is granted a temp, coranin. as Chaplain with the 
relative rank of Cap:. ; Dec. 14th. 

Memoranda. 

SftC, Llciit. A. G. F. Nash to be actg. Capt. w'bilst holding a special appoint- 
meut at the Ministry of Muultion?^; 2otk. 

Sec. Lieut. J. N. .VlacdonaM to take rank ami prec. as if bis appointment 
as Sec, Lieut, bore date Oet. 15th, 

The notification in GazeUc May jjst concerning Lieut. C. J. Killeen b 
cancelled. 

Lotuion GaseiU, Decembtr aotfe. 

The following temporary appomtments arv made at the Air Ministrv : — 

Staff Oj^er, ist Class^ Major R D, Waterhouse, and to be Acting 

Lieut. -Col. while so employed ; Dec. lOth, 

Staff O 0 ker, 2nd CJasj.— Maj. S. E, I^arker, M.B,E. j Doc. 3rd. 

5 fajQf Oj^cers, 3rtf Cte. (j^Tf^^Lieut. A. J. Clark, and to be Acting 
Capt. while so employed; Aug, iRth to Nov, 26th. (P.) — Lieut. {Acting 

CapL) C, A. Mercer, and to retain Lis acting rank while so employed ; Nov. 
15th. Capt. S. Brew; Nov. afith. (Q.)"^T. Armstrong (Qr.*Mr. and Maj., 
T,F., Gen. List) is gtanted a temp, commission as Capt., and to be Hon, 
Maj, : April ist. 


Plying Branch. 

Maj. G. L. P, Henderson,, M.C*| to be Acting Lieut, -Col. while omnloyed 
as Lieut. -CoL (A,) ; Nov* 22nd. 

Maj. (Acting laeut.-Col.) R. Hilton* Jones retains the acting rank of 
Lieut.-CoL while employed as Lieut .-Gol. (A,) from S.O. ; Dec. lotb. 

Ueuts. to be Acting Capts* (A.) : F, A, Martin ; April rrth. L. J. Matm, 
M.C * ; Dec, 3rd. 

Lieuts. to be Lieuts. (A,) from Observer Officers : L. V. Foster : Nov. aist, 
A. E* Hahn ; Nov* 27th. D. McC* Martin ; Nov. aEth* 

Sec, Lieut. G. T. H. Pack to be Sec* Ueut. (A.) fiora (T*) ; April ist. 

^c* laeuts, (late Gen, List, R,F.C*, on prob.) are confirmed in their ranks 
as bee, Lieuts, (A.) : F. L. Ross, R. L. Fraoe ; May 29th* H, D. Dade i 
July 3rd* H, b* MoFadden; July 27th. F* Fletcher; Uct. 19th. A, A* 
Robinson; Nov, 27th. A. A. Adams, L. Dickinson, W* Goldbeck : 
Nov* 2fith. W. J. Tudhope, A* E* Smith ; Nov, 29th. 

P.F.O. Di H, Grigg (late R*N,A*S.) (since deceased) is granted a temp, 
commission as Sec. Lieut* (A*) ; June 2nd* 

The following are granted temp, commissions as Sec. Lieuts, (A*) : A* K. 
Sadler (Lieut*, Bord* R*. T,F.) and to be Hon. Lieut. * Oct. i6th* O. 
Greenmg (Capt Can Eng., C,E.F.) and to be Hoti. Capt. ; Nov. iBth 
Baker (Lieut., Lend. R*, T,F*} and to be Hon. Ueut. ; Oct. 21st 
IV W.Oarke (^c. Lieut,, R.H. and R.F*A*), J. C, Bowie (Sec, Lieut, L Scot* 
Fus*, T,F.) ; Oct* 23rd. F. E. Norris (Sec* Lieut., Sbrops. L,Li T*F*; 
Nov. iotb* S K* Bunce ( 7 emp* Lieut*, York, and Lane. R*) and to be 
Hon. Ueut. ; Nov* 2ist* 

Sec Ueut, to be See* Ueut. Obseri'er Officer from (A*l : G* E* McManus ; 
Aug. eth* ' 


Sec* Lieut* K. R. Bennie to be Sec* Lieut. (O*) from K,B* ; Nov. atd. 

- followmg Sec, Ucuts* Oate (ien. List, R*F*C., on prob.) are confirmed 
Sr ^ Lifiuis*, Observer Officers : W* Bolt ; June 3rd* 

W. N. Ashburner j Nov* 15th. 

The following are granted temp, commissions as Sec, Ueuts., Observer 
Officers:— G. NorrUh (Temp. Sec. Lkut., Line. R.J ; Aug. 14th. H. F* 
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Ricliardsoii (Lieut,, F. Ont. R., C.E.F.) and to Hnn. UtHti. ; Oct* sgth. 

F. L. Mitchell (Lieut., C. Om. R., C.E.F.) and to l>e ilnii. Lieut., S* G, 
Cockbnrn (Temp. Sec* Lieut., L'pool. H*). E. T. Griffiths (Sec. Lieut*, L'pooL 
R., T.F.), R. Kimpsnri (Temp. Lient., Cam. HighrsJ and tn iw linn. Lieut. ; 
Oct. 30th. C* Beardrunre (Temp. Sec. Lieut.. K. Stnfls ), H. Chapman 
(Temp* See. Lieut., R.EJ, C. Curtis (Sec. Lieut.. Huuip^. K.* S.K.) : Nov* 1st 

G. W. Urow'ue (Lieut., Manitoba R., C.F F,). and tn be linn. Uent.. H. t.i. 
Cowley (Temp. Sec. Ljeul*, NurUdij. Fus,) ; Nov. 3rd. E. C. Crouch (Temp. 
Sec. Lieut., Tank Corps), J. F. Blick (Temp. Sec* Lieut., Ilamps. K*), C* B. 
Hancock (See. Lieut., Wore* R.^ T*F*), T* W. Wtlson (Temp. Sec, Lieut,. 
York* and Lane. K,) ; Nov. flth* G* W. Hucklnw (Temp. *Sec, Lieut., Notts, 
iind Derby R*L J. J. Leonard (Sec. Lieut*, Conn. Rang., S.K.) ; Nnv. J31I1. 

F. L, S. Kelmati (Lieut., High. L.L, T.F*) and to be Hou. Lient. ; Nov* 27th. 
The following Lieuts, relinquish their cnnimiaaions on erasing to be em- 
ployed : Ueut. T. M Evans (Lirut*, R.E.]i : Nov. loUi. LienL F. G. 
Mathers (Cap!., Manitoba K.) ; Nov. 23rd. Lieut, A. W. Lewis ; Dec. 2nd. 
Lieut. R* W. White (Capt., E. Ontario R.) ; Dec. 4th. 

The following Sec* Lieuts, rtUnqulsh their commissions on ceasing to be 
employed : — Sec. Lieut* (Hon. Lieul.) J. IL Odell (Lioul*, Cam Field Pat.) ; 
Dec. 2H * Sec. Lieut* (Hfui. Lieut.) N. W. Helwig, D.F.C. (Lieut*, and 
Cent. Ontario R.) ; lJi:c, 4th. 

Ueut. (Acting Capt.) F. McChesuey relinqiiislirs his commission on account 
of iibhealth contracted on active service^ and is granted tlic hon. rank of 
Capt. ; Dec. 2Tst* 

The following Lic-Uts. relinquish their commissi oris on account of ill-hcaltli 
and are granted the bon. rank of Lieut, i— S. Cooper. J. J. Cowing (con- 
tracted on active service), F* H. Hall (caused by wounds), W. B, Hethering- 
fun (contracted on active servicr), FL W. Ingram (contracted on active 
service), W* N* P. Jenkin, W. de L. Lauder (contracted on active service) , 

G, H. Macka3^ C- J* Page (caused by wounds) ; Dec. aist. 

The following Lieuts. rehnquisb their commissions on account of UP 
health : — Lieut* (Acting Capt*) J* E. Gordon, ILF.C. (Sec. Ueut., 3rd Bn. 
Sufi. R., S.R.) contracted on active service:), Lieut. L. F. Handforcl, M.C., 
(^. Lietit.^ T3th London R., T.F.) (caused by wounds)* Lieut, E. P. Hyde 
(Sec. Lieut., Ches. R*, T.F.) (caused by wounds), Lieut. S. S. Hume (Lieut., 

I St Co. of Lend. Veo,, T.F.) (contracted on active service) ; Dec. 21 si. 

The following Sec, Lieuts. relinquish their counnissions on account of ill- 
health, and arc granted the hon. rank of Sec. J.ieut. : — E. H. Berry^ D* R. 
Day, W. Kirkpatrick Crockett, H* Git tins (Sec. Lieut., S. Lan* R*) (contracted 
on active service), A* R. Lee, E. J. MadiJI ; Dec. 21st. 

Lieut. E. Cardinal relinquishes bis commission having been found physic- 
ally unsuited as Pilot or Observer, and is granted the bon. rank of Lieut. ; 
Dec. 2i:5t. 

The following offir^ers are antedated in their appfdiilments as Sec* Lieut s* 
(A. and S.), with effect from the dates stated : — W. T, Jones; May 23rd. 
J. L. Hunter; May. 24th. 

The following officer is antedated in his appointment as Sec. Lieut. (A.) : 
M. S. Dickinson ; July J4th. 

Administraiive Branch. 

Lieut .-Col. J. W. L. Hunt to bp Lieut. -Col., from (S.O.) ; Dec. Bth. 

D, Mackenzie (Maj., New Armies) is granted a temp, commbsion as Maj. ; 
Nov* iSth, seniority April ist, and to lie Acting licuf.-Col. whilst employed 
as Lieut. -Col. 

The following Capts. (Acting Majs.) retain the acting rank of Maj, whilst 
employed as Majs. : — H. B. Montmorency, from (A.), T * C. Rapp, M.C*, from 
(A.) ; April 1st. 

Capt* F. Steel to be Acting Maj. whilst employed as Maj. ; Dec, fitb. 

The lolJnwiiig are granted temp, commissions as Capts , seniority April ist, 
and to be Acting Majs, while employed as Majs* G. R, Turner (Capt*dE< 
Kent R., S.R*) ; Sept. 21SI. C. P* Cowper (R. War, R., S.R.J ; Oct. 4th. 

Capts, to be Capts. G* N. Martin, Irom (A.) ; Jijly 3TSI. C. A. Narbcth, 
from (A.)j Oct. ist* R. L. Kenned y^ from (fi.D.) ; Oct. iith* 

Lieut. (Hon. Capl.) (acting Maj.) S. C. V. Bacon rdiiiquishes the acting rank 
of Maj.» and to be Acting Capt. while enployed as Capt., from (S.O.) ; Nov. 
2qth. 

lieuts. to be Acting Capls. while employed as Capts* — J. M. Ogden ; 
April 6th. J. Runciman ; Oct. 4th. L. A. RushbrOfske ; Nov. 15th* (Sub- 
stituted for notifi cat inti in Gazette, Nov. a 6th.) 

Sec, Ueuts. to be* Acting Capts. w hilt- employed as Capts. r — (I-Ion. Lieut.) 
J. *A. Bannymaii, from (T.) ; Oct. arst. (Substituted for notification in 
the Gazette. Dec. 6tb) R. F* Pyke ; Nov. 22nd. 

Capt. J. A. Carr* D.S.C., to be Lieut., from (S* 0 *) ; June 15th* 

Lieuts* to be Lieuts. J. H. Cross, from (A.) ; April ist. L* S. Thomp- 
son, from (A.) ; Dec* gth* 

D. F. Loftus (Capt., G. Gtls.) is granted a temp, commissioo as lieut.i 
and to be bon* Capt* seniority April ist ; June 20th. 

Sec. lieut. A. J. Litton to be Acting Lieut, while employed as Lieut. ; 
Oct* 4th* ^ ^ 

Sec* Lieuts. (late Gen. List), R.P.C,,, on prob.) are confirmed in their ranks 
as Sec* Ueuts. ^L. G, H* Aspinall, E. W. Bourne ; April ist. A* H. Knowles 
July 31st, H. B* Brown- Sept. latb. R. S. Swam on ; Sept. 14th* H. 
Royston ; Oct* 21st. A* E. Peel ; Oct. 24th. J. P. Gill ; Oct* f27ib. P. 
Mendoia ; Oct* 31st. G. Aliisou-BeuG P* F* Jefiord ; Nov. 2nd. W. H* 
Jones; Nov, 3rd. T, Waitt , Nov* S. Sprrngif ? Nov* 21SI. J W 
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* Nov. 22iid. F. L. Howard \ Nov. 24tb. A. V. Fmnfrey ; 
Nov. 26tL. U. R. Harris ; Nov. 29th. 

The Jolbwing are granted temp, oimmissions as See. Lieuts. H. C. Ind 
flemp. Sec. Lieut., K.F.A.) ; Oct. ^th. J. E. SUtterv (Sec, Lieut., Lan. 
bus.) ; Oti. ^th. T- W. Squire fTemp. Sec. Lieut,. E. Surr. R.) ; Oct. 2Sth. 
it. n. Srn[£b (Sec. IJcnt.. Wore, R., T.F.) ; Oct, 2qth. 

The loTlowmg are granted lemp. cot 11 missions as Sec. Lieuts., seniority 
AprU rst'— B. Bear. M.M. (Sec Liem.. IL York R.) ; Sept. 23rd. H. P. 
Firidges (Temp. Sec* jjeut,. York LJd : Oct* Bth. K* Hind (Temp. Sec. 
Lveut., Lai>. Cf3fp?i) ; Qi:l. jqth, T, r,iP ( lemp. Sec. Lieut., U- W. Fus.) ; 
Oct. A. J. D^rln tt (Temp. S(?c. Lieut., Lab. Corps) ; Oct. 25th. 

Lieuts. to Fm' Sec. Lieuts., from (T.) : OridJey ; Nov, 14th. II. 

j, Payne ; Nov* 23rd. 

Sec* Lients. to be Sec* Lieu is., irom (A.) :“-C* W. Hewson \ Oct. c6tb, 

A T. Taylor; Nr>v. 8th. L, D, Russell, T* S* MilFar ; Nov. 9th. V, C. 
R^^xmouEh; Nov* rqr|j. H. C- Bryant; Nov. aist. 

Sec. Lieu Is. to Ik: Stc. Lietits., from ( 0 .) : — G. 1 ^. T.c Cecilia ; Oct 12th. 

J. II l>t as ; Nov, c:]ud. J. A* WeatherJey, C* G. Smith ; Nov. 23rd. F, H. 

: Nov. 26th. H. Pitkin; Nov, 27th, 

Lieut. W. Hopps (o be Sec, Lieut., from K.VL ; Nov. 14th* 

1. M, r.jee IS grant etj a teni|r, comToissiun as 5"c, Lbut. ; Jtily 3rd. 
vpl> jiijLnjcnt ot Tcuifi. Lieut. H. J. Cutler is anted.iied to Oct. Tjth. 
Notification in ifazetU' N^3v. t^th cot^eerning V. VV. Crawford is cancelled. 
Ihc folfowiiig L:veiU% njinqtihji tbbr on ceasiifng Uf t*: tin- 

ployed :^LTCiit. A. TmkJcr (Capt., \V. Som. Ve.j.) ^ Nov, fith. Lieut. F. 
JJ^9^fTrnick fCapt,, 3rd Res. Balt. R, Dub. Fu&.) ; Nov. 26th. 

M;ij. E, L B, Lord Clifton, rt linqnishes his commisi^ion on account oi ill- 
^ granicd lion, rank of Maj. ; Dec. 2ist. 

Sec, Lieut, A, C. Sutcliffe resigns his commission lo resume dental studies 
and is sraiited r.ank o| Si‘c. Lieiit, ; Dec. 21st. 

The follow ing Sre. T.ii nts. n' i iquish their commi-sinn^ on .lorount of dl- 
he iRh, ,i[dd are gr.iiiLed lioti. rank of Sec, Lmuts. d., Wuodilb A. W, T 
Wng ;t: Dec* ajsit. 

Ihc follow ng Set , Lieuts* resign thcT commissions :“J, A. SLOtL, J.C* E. 
Steven? ; Dec. 21st. 

The initials d Lieut. R. G. Bishop are as now descril»ed, and not as in 
traseiU, Nov, 5th. 

Technual Bratick. 

Maj. C* J. MtirfiU to Iw Maj., from fS.O.) ; Dec. loth. 

Capts. to lie Acting Majs, wbd^i employed as Majs. fHon. Maj.) H. B. 
Nuttmg; Oct, Sth. K, H. McD au : Nov, 5th. G. L. Godden : Nov. iglh. 

Capts. 10 be Acting Majs. whilst employed as Majs. (Grade A.) :—J. Gardiner; 
Ofit, 4th. L. H, B, Co^wjiy : Or.t. tgth. 

Capt. W. C* Laiulx rt to be Act tug Maj, (Grade B.) ; Nov, rst. 

W. J, Palmer (Lieut,, Gen. List, New Armies) is granted a temp, com- 
mission as LRut,, April ist, and to be Acting Capt* whilst holding a special 
appointment at the Ministry of Munitions ; May 24th, (Substituted for 
notification m Oct. 15th,) 

Lieuts* to be Actiup Capis, whibt empioyed as Capts. (Grade B) E* L. 
French J H. C. Gaze, H. Maccoy, G. IL Neale^ G. R, Thorne ; Oct. 41b* G. 
fkfwcii ; Nov, 25 th. 

Ser, Lieuts. to be Acting Capts. (Grade B) i- — Hon* Capt* (Acting Lieut.) 
T. R DutI (Hqu, LlcuL) F. E RRh;ird?ion ; Oct, 4th, 

LicuC. W. R* S, Humphrey^ii to be Lieut., from (A,), Grade A ; Nov* 37th* 
Sec. Lieut. (Hon. Lieut.) E. A. Gulson to be Acting Lieut. (Grade A) ; 
Noy. ist. 

St;c. Lieiits. to be Acting Lienti^. (Grade B) (Kon Lieut.) G. E. Barnett, 
C. L. Ebbutt, J* J. Mackenzie, from (O*) ; Oct. 4th. 

Sec. Lieut. H* G, Reddy (Sec, Lieut*, ist Bn., Loud. R.* T F.) relinquishes 
him conimiasieD on ceasing it> employe d ; Nov. ist, 

Gapt, H* E. Earl (6th Bn.^ Rif. Brig., S.H.) reUnquishes hie cammisslon ou 
Jij^ouiK of ill-heaUh ; Dec, 2 rst. 

Sec, Lieut. (Hon. Licm.) A. Ellison relinquishes his commission on account 
of ill-health* and is granted the hon, rank of Lieut* ; Dec* 21st. 

Medical Braaek, 

Ulie toltowiug are granfetl temporary commissions as Capts,, witb eflect 
from Nov. 28th, with seniority from April ist :^F* N. V* Dyer (late Temp. 
Surg,^ R*N*). J. Paiton (late Temp. Surg., R.N*), J. Smter (Ule Temp* 
Siirg., R.N.L 

Chaplains.* Branch. 

The Rev. P. C. C. Lamb (Temp. Chap, to the Forces^ 4th Class, A*C.D.) 
ii granted a TxrmaneiU comniission as Chaplaiu with the relative rank of 
Capt. ; Dec. TTth. 

The Rev* N. T. Hopkins (Temp. Chap. £0 the Forces^ 4Lh Class, A.C.D.) 
is granted a temporary comtnission as Chaplain with the relative rauk of 
Capt. ; Dec. 19th. 

Metnnmnda. 

Major-Gen. W. S* Branckcr, *A.F,C* from R*A., is granted a permanent 
comiTussion as Major-General ; Aug. 251*^- 

Lieut* (acting Capt.) C, S. Willmott relinquishes his appointment as (S.O*) 
aijd acting rank ; Nov, ytb. 

Lieut, (acting Capt.) J* \V* Young relinquishes the acting rank of Capt. 
on ceasiLig tu be specially employed ; Deo, 5th, 

Sec. Lieut. F. H. S. David relinquishes his commission on ceasing to be 
employed ; Nov. hth. 

C, Dean dale Llent., K..^.F,) is granted the hon, rank of Sec. Lieut. ; 
Dec. 14th- 

The ioJlowing Capts, arr ooiihrmed in the rank ol Capt* B. F, Hardson, 
C. F. Brewertoii, D.S.C., H. L. pATritt, ,A. 1 \C., A, T. Shetchley, E. S, Goodwin, 
A.F.C., E. E. MaitUnd-Herhii, D*S.C., ). TV. B, Grigson, D E C., C. A, Rea, 
A*2'.C., V, K, Gibbs, U.S.C*. TV* S* VVilson, Rhys Davies, C. Boiimphrey. 
O, C. Le BoiiiiJlier, J. G. Ireland, Ad ,C,t G. VV. Biles, E. M. Mi>rgaii, J. W. 
Uohha, E. R. Pritchard, A. VV. l arquhaD S- M. Kinkead, D.S,C,, D.F.C, 

Lattdun Gatetiif December 24th. 
The following tempi>rary appointment is made 

Sfaj 7 Officer, 4l>! (11^5^.— (ist Grade) 1 >. C. ilyde (Temp. Capt., N* Sla:ffs. 

R. ), and is granted a temp, rommn, as Capt, ; 5c pi, 21st. 

living Brandi. 

Ueut. C. T. Black to be acting Capt., whilst employed as Capt,; July 
31st. 

1 '. VV. iTermian (Temp. Sec. Lkut.. Essex R.) is granted n temp, comma, 
as Lieui,, Observtu Officer ; June oth (substituted tor the aotiheation 

in Gatette^ December lOth, in which he is described as a Flight Cadet)* 4992 
Flight Cadet M Eraser is gramed a temp* commn, as Sec, Lieuf. (A. and 5 *J 
since deceased) ; July 19th. 

W, T. Armstrong is antedated in his a.p|>ointment as Sec. LiouL (A.)i 
with efiect from Sept. T4th, 

H. J. G. Rudolf is antedated in his appointment as Sec. Ueut. (A. and 

S. ), with effect from M.ay ihth. 

The following are granted temp, commns. as Sec. Lieuts. (K.H.) : — R, 
C E* Vern^dii fSi'C. Lieut.* R,F..A., S. K.|, E, VV. Dunnett, M.C. (Sec. Lieut., 
R.F.A., 5 .R.), H. P. .Mirphy (Sec. Lieut*, R.G.A-, S.R.) ; Nov, loth. R. H. 
VV, Davidson (Lient.^ R.ILA*, T.F.), and to be Hon. Lieut* E. H. Maemanus 
Lieut., R.F..A., T,F.). and to be Hon. Lieut. ; Nov. 13th. 


Capt. G. w, M. Grover ( Lieu t.,''R."r Marine;;; .Art*) relinquishes his comnm 
on eeasiog to hr employed ; Nov, 24th. 

Major J, K. Aird relinquishesi his commn. on account c^f ib -health* and 
IS granted the hon* rank of Major ; Dec, 25th. 

The following Lieuts. relinquish their columns, on account of ill-health, 
and arc granted fhe hon. rank of Lieut* J. M. Dowsett (contracted on 
active ser^oe), J* \V. Gilus (contracted on active service}* D. W, Hughes 
(contracted on active service), F. C. Smith (caused by wounds) ; Dec. 35th* 
5 ^c. Lieut. E. W. Henry resigns his commn, to resume Medical Studies, 
and is granted the hon, rank of Sec, Lieut. ; Dec. 35th, 

The following Sec. Lieuts. relinquish their commns. on account of ilJ« 
health, and are granted the hon. rank of Sec. Lif ut. C. J. Allen, F. W. 

Chester (contracted on active service), A. H, Garland ; Dec, ‘2 5th. 

The following Lieuts, relinquish their commns, on account of ill-health : — 

A. C. Dunlop (Lieut.^ R*E,1 (contracted on active service), E. C. Gilroy : 
Dec. 35lh* 

Lieut. C- G* Hoi bee he resigns his commn. : Dec. 25th. 

Lieut. J. G, H. Jackson resigns his comnm., having been found physically 
uiisuited lor the duties of Pilot or Observer; Dec, 25th. 

A dfnini.‘^tratitie Bmnrh. 

Capt, F. V. Cowvll to be acting Major while employed ns Major ; Oct. 
30th. 

Linms* TO be acViiig CajiK, whiLt cmplnycd ns Ca]Tlv. H. G. loucs | 
April ist. (bubsiitufed for notification in Dec. 13U1.) (Tloiu Capt.) 

A. flroomer ; July Sth. P. J. Gething, M.C. ; Nov* 4th* 

G. Prater (Capt, and Qr.-Mr*, Spec. Lbt) is granted a temp* commn. as 
l.ir ut., and to be Hon, Capt. ; Oct. 14th* 

W, S. J. H* Coney (Temp. Lieut, D. of Corn. L.I.) is granted a temp, 
commn. as Lieut, ; April 1st, (Substituted for notificatiou in Gazette Nov. 
aui.) 

Lieuts* to be Liems. :-^A. Be van (from A.) j Oct. trth. D, W. Marriott 
(from A.); Nov. 2nd, W. M. M. Hurley (from A); Nov. 7th. C. Wri;^- 
gleswuttb (from O*) ; Nov. 2ist* L. V. La brow (from A,) ; Dec* 4 th* 

Sec. Lieuts* to bp Lieuts. Hon, Lieut (Acting Lieut.) G, L, Bennett* 
(*Aouug Lieut,) G, Barroot-Saunt* F, C. Berkeley* (Acting Lieut.) A. H. Biggs, 
(Acting LieuLj 5 . B. Browning, (Acting Capt.) G* T, Bridgewater, \Hon, 
Lieiii.) (Acting Lieut.) E. Butler, G. P. Colin, H. B* Dakin, (Acting Liem.) 

F. E. B, DuH^ (Hon. Lieut.) (Acting Lieut,) E. H Eld ridge* C. C* Gardner, 
(lion. Lieut.) (Acting Capt.) J, W. Gardner* (Acting Lieut.) H, li. Higham, 
[Hon, Lieut.) (Acting Lieut,) P* Maggs (Hon. Lieut ) (*^cting. Capt.) G. B* 
Redgrave* (Hon. Lieut.) (Acting Lieut,) J. H, Thorpe ; April «iid, H, F. 

G. Findlay ; April 3rd* W. D. Littlewood ; April 8tb, (Acting Capt.) 

L R. Bingham; April 13th, (Hon. Lieut*) F, A^botl ; April zfAh. 
{Acting Lieut.) J. H, Wright ; April 30th, (Hon* Cap!*) F. Grave ; Mav 
and. (Acting Capt.) H. W. Prockter, (Acting Lieut*) D* H. Eteridge ; May 
5tb* (Hon. Lieut*) M, A. Robinson ; May nth. H. Coggins ; May 30th. 

H. Bridgewater; June and. (Acting Lieut.) 11. L. Dawson, (Acting Lieut.) 

A. Miller* P., W Reu^haw, (Acting Lieut.) J, C* F. Williams; June Ktb). 
(*Aotmg Lieut,) K. M* Grahame, \V* H* Hume, (.Acting Lieut.) R* E. Roberts, 
W. F* Swan ; June igth. (Acting Capt.) M. M. Merriman ; July ist. F* 
C. Smith 1 July 4th. F. H. Isitt ; Julv 12th. (Hon* Lieut.) A. J Cas^^idy ; 
July 36th* (Acting Lieut,) B* S* Higg;% : Aiig. 9th. (Actin« Lieut.) C* 

Guthrie; Aug, tzrh. A J. Chambers, W, Luke; Aug. 27th. R. Ihad- 
ford, M,C*, A. L. Underwood ; Sept, ist* J. McK, Hooper, T. W. A, Jack- 
son ; Sept* 5th. (*^cting Lieut.) A. L. Freeman ; Sept, gth* (Acting Lieut.) 
VV. Brackenbiiry ; Sept. loth. A, MacNarnara ; Sept* jytb. L. W. H, 
Bertie ; Sept. jylJi. H. W* Denton ; Sept, 23 nd* C. B. Charlewood ; 

Si pt. 24th, *V. Henderson, J. W* Mennie ; Sept, 28th* (*Acting Lieut.) 

F. Freeman* L. B. Lyle ; Oct, 5th. (Acring Lieut.) F* A* Wright ; Oct, 

I nil. W* J, C. Brown, (.Acting Capt.) R, Tait ; Oct* 13th* (Acting Lieut.) 
H, E. Siorcy ; Oct* 30th. R. VV. P. Butler. A. D. Jack ; Oct* 2bth, H. 
F. D. Lane ; Nov* 3rd. (Acting Lieut,) H. F. W. Faiquhar&on, T. A. K. 
Layborn ; Nov. 4th. (.Acting LieutJ R. C. Cleinent?, ; Nov, 5th. (Acting 
Lieut.) V. Fceny ; Nov. 9th. (Acting Lieut*) G. H* Wiggins; Kov iitb* 
M. R. Williams ; Nov. 23rd* R. Bovk ; Nov* 26th. Acting Capt . G. M* 
Bell ; Nov. 30EJ1. (Acting Capt.) W. A. Carroll ; Dec* ist. E. C. Haggarr ; 
Dec. 7th. A, G. Lewis ; Dec, 15th. W. H. Savery ; Dec. aolh* (Acting 
Lieut J L. Hawkins; J>ec. 23rd. (Acting Lieut,) H* Castle^ A. Hancock; 
Dec. 27th. 

Sec. lieuts. to be acting Lieuts* whilst employed as Lieuts. (Hon. 
Lieut.) J. A. *Allcn ; May 15th. B. U. Wood; July 36th* 

The folio wing S«c* Lieuts. (late Gen List, K.F.C** on prob*) are confirmed 
in their ranks as Sec, Lieuts.: — -S* A* E. CowcU ; Aug, 34th, J, L. Rogers; 
Sept, 37th. 

Sec* Lieut. E* B. Appleby to be Sec, Lieut, from (A.) ; Nov. 30th. 

The name of Arthur Bracy Lang ridge is as now described^ and not as in 
Gazetie ; Dec* 17th* 

Mijor G. C. Riley (Major, Royal Canadian Horse *ArtiUerv) relinquishes 
his ccjtiiuin. ou ceasing to be employed ; Dec. 17th. 

The following Sec. Lieuts. relinquLh their commns. on account of ill- 
health, and are granted the hon. rank of Sec* Lieut, : — E. Apthonia^, A W. 
Long. G* A. Marge tts ; Dec, 33th. 

redm>i:ai Btatich. 

Maj. S. J. L. VNucenl (Spec. List) is granted a temp c.onmnSiion as Maj. : 
Aug. loth. 

Capts. to be Acting Majs, whiLt eraployiid as Majs, :^A. Clayton (Hon. 
Maj.) A. E Hatton* R* K, P.iton, A. D. S. Rico ; Oct. 50th. 

Liem. F. R. Adams to be Acting Maj. whilst employed as Maj. ; Oct* 30th* 
Sec. Lieuts*, Acting TJeuts., to be Actg* Maji. whilst employed as Majs* 
o* c. Lees, A. J. Toomcr ; Oct, 30th* 

Capt. A - B. Oavirs to be CapE*, from (Ad.) ; Oct ist, 

Lieuts* to be Acting Capts. whilst employed as Capts* ; — ^B* £. Crimp. 
H* W. G. Drumtiioiid, R. P* Grant, S. T. Heath, H. V* Snook, (Hon. Capt*) 
G* K. G* Topham ; Oct. 30th. 

Lieut, H. T. Woodhead to be Acting Capt. whilst employed as Capt, (Grade 
B) ; April ist. 

Sec. Lieuts* (Acting Lieuts*) to be *Vctmg Capts. whilst employed as Capts* r 
C* A. Asiiitet, L. H. Bainton, L. A. Hooper, H. D. SEaniar; f>ct. 30th. 

Sec. 'Lieuts. to be *Acting Capts. whilst employed as Capts. (Hon* Lieut.) 

H. C* Bishop, W. G* Browne, E. \V* Dawson, J* E. Koefod, C* H. Quelch ; 
Oct. 30th. 

Sec. Lieuts* to be Acting Capts, whilst employed as Capts. (Gr.'ide B) 
(Acting Lieut,) J. F. Alexander, U. L. Bowii, H. V* Cherry, F, A, Cherry, 
A. C* Trueiovo, J. H* Tantrm, A. H* Warriner ; Oct. 30th* 

Sec. Lieut* (Hon. Lieut.) R. I‘* Graham to be Temp, Lieut, whilst employed 
as a Lieut. ; July i6th. (Substituted for notification in Gazette, Sepi. 17th*) 
Lieuts* to be Lieuts. (Grade A) : — G. S, Wood, irom (A*) ; July 17th* 
G. W* Hulton, from ( 0 ,), C. J. Mahoney, from (O.) ; Oct* 18th* 

Sec* Lieuts* to be Acting Lieuts while employed as Lieuts* : ■ J. Dale* E. J. 
Hindsley, S, jupp, tl. D. (>Uver, U. E* Fowth, B. E. D* Pratt, H. F. Wilkins ; 
Oct. 30th. 

Sec. Lieuts* fa be Sec. Lieuts* (Grade A) from Admin. H* R. Mofiatt,. 

W. A. VVeatley ; July ist. A* E. Simmonds : Aug* nth. H, G. Wallis ; 
Sfipt* 2nd. J, A. McDonald ; Oct. 1st* W* Blairman ; Oct* afith. N* F. S* 
HcE^ht ; Nov* loth. H. G. Hawkes ; Kov* idth. A. J* Cook, P. J. Rlxon, E* B 
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R. N. CtiaUacombe, j. Hrt-Tetosi, R R. ll, F. C. fiibsoii. j. A. 
Squire; J^iov^ ijtb. J. J. HV^Mu. R. S Olm y ; Nov. iSth. K, Wviir ; 
Nov. igth, D. L. Kiinc ; Nov, ^Sth. !>► H Lumb ; Dec, ziifF R. A. 
Stoker ; Dee. lotb. 

Sec, Lieut. (Acting Lieut.) D. A. Tul3i5 to )>i- See. Lieut., iroiu S.O., and 
rclmquislses his acting rank of Litnit. : April ^yih, 

V. Saudi [Sec, Lieut , MidiU, H., T.F.i is ^raidcil a temp, commission as 
Sec. Lieut, ; ^otb, and with sfuiiirily iriuii Apiil isl, 

G. Pitr [Temp. Lieui., R.E.) is grauu d a lenip. oimniis^ioii as Lieut. ; 
Nov. 5 tb, and wutb senioritv trom April isi 

ii. P, Rashlcigh to be Sec. Lieut., aiul lo In Hon, Capt. ; Nov. t6th, and 
with seniority from April ist. 

Sec, Liem/G. F. Henderson to be See. Lieut., from (A,) ; Dec. loth 
Sec. Lietu. C, Reynolds to be Sec. Lieut., from [A ship} ; Nov. 71I1 
Sec. Lieut, R. L, T. Latonr [late Gen. List, K.F.C., ou prob.) is coufimicd 
in hb rank as Sec. Lieut. ; Nov, 

,Spc. Limits, to l>e Spc. Lieuts., from {A.} : A, H. Mitchel] ; July pih. 

G. T, H. Pack ; Oct, ist, , 

The following Sec. Jaeuts. {late (ieii. LbL on protjJ sire confsrmerl 

iti their ranks as Si'C. LieiUs, (Gradi- D'l — M Hateson ; tk.i iStU. C, I‘, 
ScholEheld, H. G. Ml Reojinit- ; Nov 17th, 

I he foilowinif Sec. IdcutF.. (lap! Gvu. Lbt, 1 ' > G.. mi prob.) are couhrmed 
jn ilieir ranks aa Sec, i.ieiiis. : E. 1'. Buhou, pV. C. Farley ; Kov, 17th. 

H. C. Dalglish, H. C. IP (niod, C. H. AsihwonJ», A, West ; Dev. 3rd, 

Lieut. N, Couve to br See. Ideut,, uitd to In: iloii, Lkui.. (rom Otiserver 
Uthcer ; Nov, 21st, 

Sec. Lieuu, to bt* Sec, Liouis, j. L, Tait< from Otiserver t>rticvr ; Nov, 
in til. W, C, Francis, from (A.) ; Nov, ihih. 

l\ H, Jones to be Sf-c. Lieut., from See. Lieut. (Acting Lieut.) Admim, at 
his own request, and to rriinqiiisii ins acting riiJik ;us Lieiit. ; NoV jith. 

The ioliL>wiiig are granted temp, ['nmmissioTif; Sec. Liruts., seniority 
April ist. A. M. Mulliucr [Temp. Lieut., K,W. Sun, R.}, and to be Hon. 
Lieut. ; July 13th. S. L. Boothroyd (Temp, Spe, Lieut., Lab. Corps) ; 
Oct, 22nd. 

Sec. Lientti. to be Sec. Lieutii. tjom (Admin.) C, W. Richardson ; Sept. 
10th, G. L. Litton ; Oct, wtli, A. Potter ; Oct. 30th. R. F. Tuniner ; 
Nov, 1 8th, H. R. Stnbbmgtnn ; Nliv, 25! h. A. F, DikUI ; Dec. 9th. 

Lieuts. to be Sec. Lteuts,, and to be Mou. Lieut, Irom (Admin,) (Grade 
B) J. S. Thomas; Qct, ^gth, J, J. Ircmongcr; Nov. i8th. 



Lieut. Sr D. Carptuiu'i' tu \w Sec, Lh'ui,, ,11 nS li'i lie Hou. Lu'ut. from tA.) 
Nov. 1 8th. 

Sec. J,ieuts. to be Sec. Lieuts. iruni (Adinm.J II. G. C. Plumridge ; 
Sept, 5th. J. M, Blake, F. .Anderson ; Stqii, mth. A. K. Ftrth ; (ici, 5th, 
T, Mattocks ; Oct. t6th. O, P. A.irvokl ; Nov. rst. \V. N. Uobk ; Nov, 
2nd. H. S. M. Coaler; Nov. mil, }\ I’. t;arnett ; Nov. roth. H. F. 

Fenton : Nov, t^th. A, J. Green, A. J, Higgins; Nov. ibrh. 1 . Wright, 
G. !>unn. N, W, Chandler, E. W, Htishaml, S. T. Phillips. J. Norinnu, W, A. 
A. Joyner; Nov, 17th. R. F. Wilson fd.iir oi tsi commissiun, Oct. nth). 

L. J. S. Sterlmi, F, G. Thompson. A. R. M-dth.nv.s ; Nov H, S. Gain ; 

Nov. iglh. L. K. Menlield ; Dec. ist, S. h [.aidler. V. B. leffrn s, C. W, 

M. Sabine, T. W. Vaiidr rpuiiip ; XM-r. 3rd. J, Mot liner . Dec. cjth, A. W. 
Spice; Dec. nth, F. J, Nicholson, I . ). Ford ; Nov, 17th, C. W, Cornell, 
j. St^well. 1 . Hell, S. VViirbunon, A. I. Ruight. J, H, Hankins, ). WiUoii, 
W, J. Witkinson, C. R, Orchard ; Nov. iKth. S. |. CollcnU, V. 1 . Attertcm, 
W. Blake mo re, A. H Allen ; Nov. 20th. i,. Mobsmi ; Nov, 21st. EG. Pugji. 
G. S. Crowthcr, CL C. llarrisun ; Nov, ;je 1 i. F. W. Ttina r, F Weeks. A, 
Sowdpu ; Nov. 25th. 

I he name oi M.ij. L. t*. Harber is as now stated, and imt as in Gaifiii;., 
Dec. 13th. 

Sec. Lit ut. [Acting Lieiil.) \ Cooi:n r relinquishes Ids ciniinjhslnn on 
accniint of ill health, anrt granted ihv hon. rank at LtiUt, Dec. 25th, 
Lieut. T, J. Uwrn leliiiquisjies his cnnmussion on accmnil til HI health, 
contracted on active service, atui is grauteLl the hou, rank Lieut, ; Dec , 
25D1- 

CapL (Actiiik Lieut.-Col.) M. NicUalsim, M.B.E. (Lieut,, J'emp. Capt., 
R.F.A.) rclmquisiii.'s his eiminussiou ou acemmt nf 'lldiealth contracted on 
active service; Dec. 

Capt, [Acting MaJ.) E, S. Haltard is g ranted I he .ictmg rank of Lieut, -Col, 
whilst specially euipk I ved. without p.iy and ;iJhiw,uiceM ol that rank ; IVc. 13th. 

Sec. Lieut. D, W. Maser op relinquishes his commission ou laiasing to tw- 
employed ■ Sept, 28th. 

L. L. Day (late Sec, Ln-ui., K,.'\.F.) L granted the hon. rank ul Sec, Jaeiil. , 
Oct, :9th. 

London Gasetir, Dreg mbit 27th. 

.)/ tuiti 'ft. 

The iKitiUoatiiaj which appeared in the GatrtU of Dec, 6th* In lo tar as 
Lieut.-Col, (.Actg, lirig.-Gcn.) GdLiving.stun, CALG.. is ooiica^med, is cancelled. 


To the North Pole by Aeroplane 

Tiiji ,\ero Club of Anierit.ais actively at work on a proposal 
.0 send an expedition in charge of Capt. R. A. Bartlett to 
Ute Arctic in Juju- next. It is xiroposed to organise a baijc 
at Etaii, boo miles Irmn tiie North Pole, for the vessel going 
aen.t^ks to Melville Kay, For the hnal liiglit. and tor the 
exploraUtm ui Llie jujIhf regions a la^ge sea nr land aeroplane 
will be used, while sTiialler machines will be used for scouting 
purposes. The scouting planes would establish a base at 
Cape Columbia, from which point the large machine would 
tly from the ,American side oi tiic Cape over the Pole to Cape 
Chelyuskin on the Siberian side. Rear-Admiral Peary is 
(iiie oi the principal muvets in the scheme, 

A British Expedition Also 

^It is understood that there is a possibility of a Brilisli 
. xpedition to visit the Nortli. I’ole i>y aeroplane being ready 
to start L II April, It is being organised l>y Mr. F. W. Salisbury 
Jones, of the Northern Expluratiun Company, and will go 
yirtJ^SpitzbergeiL Capt. Wild, who was second m command 


lo Sir Ernest Sluukle ton’s South pLilar expedition, is to 
direct operations, and a landing-plar.e is in course of con- 
St ruction at Lowe Sound. 

'Venice Bomber Arrested 

Acgordino f rt a rejiort froTUL Route. C ajit. Bimheld* 
tile crack Austrian pilot, wiui dropped bombs on Venice* 
hits been arrested m Tneste. wltt:re he was posing as a iner- 
eiiant engaged in the sale of aeroplanes 

The 1914-1915 Star 

Rfgul.ations have now' been issued by the Admiralty 
arid the Army Council regarding the Star, which 

will be awarded to ohu:t;rs and Tiien who served m a theatre 
oi war beiote Decembi-r jist. rqr^. The decoration will 
be a bronze star, similar to the 10 1.^ star, artfl the ribbon 
wnll be red. wlnte aiidibhu'^ sltaded and wJiLerrd. Trained 
pilots and observers and men ni the K..N.,\.S. employed 
in flynng from naval air stations on overseas patrol are en- 
titled to the decoration. 



The visit of Lord Weir to the National Aeroplane Factory, Crossley Motors, Ltd., Manchester. 
From left to rigtht, front row. Major Baird, Bri^,-Gen, K, K. Bagnall-Wlld, C-M.G-, Lord Weir, 
the Lady Mayoress of Manchester, Sir Kenneth Crossley, Bart,, Mr, W, M, Letts, C.B.E., and the 

Lord Mayor of Manchester* 
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SIDE-WINDS . 

Although there were a j^oodly mnnber hankering after 
tiie Michelin Prize ia 1911, it not a Mr. Hanker who 

lifted " it. blit our old and well-tried friend Mr. Hawker. 
The little slip in this connection a fortnight ago when referring 
to a few Sopwith reminiscences, to the initiated was obvious, 
but we make the correction now for tlie benefit of any who 
may have accepted the Hanker as conect. Investigation 
into the *' -mishap ” still leaves ns trying to apportion re- 
sjKmsibUity between Christmas itself, a compositor who had 
stalked dovm snccessfnlly a week in advance coup on -less 
” N/' and the sub-editor wdio missed passing this page, 
whilst trying to keep nnmixed two weeks' issue of " Flight " 
going to press practically simultaneously, as a necessary 
sacrifice to the Christmas holiday demands. 

At a little dinner to the staff held at the works of the Lang 
propeller Ltd., on December 18th, the interesting information 
was divulged by Mr. S. May, general manager and president, 
that the total number of propellers tniTicd out from the 
works had risen irom 250 in 1914 to 15,000 in 1918^ an in- 
crease of output of 6,000 per cent. During the evening an 
excellent concert was provided, to which Miss Rene Beatman, 
Mr, E. joiies, Mr. T, Lirmegar and Mr, Ben Lawes con 
tributed. 

The eleventh amuial dinner of the Acetjdene Equipmefit 
Co., Ltd,, of D.A. fame, held on Saturday, Deccinber 21st, 
at the Holboni Restaurant, was a very enjoyable affair. Mr. 
L. M, Fox occupied the chair, and one of his most popular 
announcements during te evening was to the effect that the 
directors intended to pay all Christmas boxes " as last 
year After the usual loyal toasts, Mr, P. W, Watts, in pro- 
posing a toast to the firm, emphasised the necessity for unit>^ 
during the strenuous times in the future, if the position 
of the firm was to be maintained. Miss Hope Jackson com- 
menced the mitsical portion of the programme with Land 
of Hope and Glory,” the company heartily joining in the 
refrain. It was evident during the evening that there is no 
lack of good feeling and harmcmious understanding between 
the D.A. directors and their workers, wdiich augurs well for 
the future. 

In order to bring nut more fully the nature of their business, 
the Forward Motor Co. have decided to change the designa- 
tion of the firm to The Farw^ard Sparking Plug Co., by ivliich 
style they w-ill be known in future. The proprietor ship 
remains as hitherto, and the company wish it to be dearly 
understood that their general trade policy will in no way be 
changed. 

With the abolition of the priority regnlatiuns of the Min- 
of Munitions relative to the repair of motor parts comes a 
notification from Barimar Ltd., Scientific Welding Engineers, 
of 10, Poland Street, London, W. i, indicating that the 
company are now able to undertake all classes of welding 
work and radiator and lamp repairs without priority’' cer- 
tificates for readers of ** Flight." The cessation of hos- 
tilities on the battle fronts has had the effect of releasing for 
commercial and private purposes expert labour and plant 
hitherto solely employed on work of national urgency ^ and 
Barimar, Ltd., are now able to undertake speedy, economical 
repairs on all tJiose classes of work for wliich the company 
has justly become world-famous. It may be of interest to 
note that Barimar, Ltd., has been asked to establish branches 
of their business in France, Italy, Belgium, Spain, the bt ether - 
lands, Greece, Egypt, South Africa, China, India and Aus- 
tralia, and negotiations are now in progrcBS. 

B m m m 

COMPANY MATTERS 

Crossley Motor*, Ltd, 

Presiding at the eighth ordinary general meeting on 
December 23rd, Sir Kenneth Crossley, Bart,, said : We 

regret that it is not yet possible to present the accounts 
for the period under review, but wc hope it will not be very 
long now before everything is adjusted, and we are able 
to hold an adjoiinied meeting for the purpose. In the 
meantime, we know enough at^ut the position to make us 
feel safe in recommending a 10 per cent, dividend for the 
year ending October 31st last, Tiiis is not an extiavagant 
return considering the enormous develcpments we have 
made during the last few years, but you must realise that 
we shall want a good deal of money in the near future, and 
it is only prudent to conserve our resources. 

Our company has been very fortunate in having been 
able, ever since the outbreak o£ War, to concentrate its 


energies on the work for which it was formed, viz., tiu 
production of motor cars. You may remember that as 
far back as 1913 the Royai Flying Corps, after the most 
extens^ive trials, adopted our 25-50 h.p. model as the standard 
for all their light* fast and most responsible work, and they 
have never %vavered in their allegiance to it frcin that day 
to this. We have delivered over 5,000 of these vcliicles. 
starting with an average of 30 a month and working up to 
250 a month, and our managing director tells me he 
been assured again and again by officers and men who have 
had the real experience under every sort of condition abroad 
that there is no car to touch the '' Crossley ” rn active ser- 
vice ; and similar reports ceme from all the various fronts, 
Wc are fortunate because we can almost at once start turning 
out our post-War 25-50 h.p. R*F.C. model which, witli 
certain improvements and refinements previously arranged 
for, to render il suitable for peace instead of war, seems 
likely to be the most popular car we have ever produced, 
and we arc in a position to carry on the manufacture without 
any break in the regular output. Later on, with its veiy 
large and splendidly equipped works; the company exp<?cts 
to be able to nieet any oompLiition with regard to smallei 
models, 

Kow, motor cars only represent one portion of our activities. 
We have been, and arc still, turning out large numbers ol 
aeroplane engines from our owm works at Gorton, and also 
I complete aeroplanes from the National Aircraft Factory^ 
at Heaton Chapel, uhich we control on behalf of the Govern- 
ment. We originally built these latter -works, of which 
the machine and erecting shops alone cover nearly 25 acres, 
as our own factory, the Government helping us financially, 
but as* -when it was almost complete, tfie authorities yvrvc 
anxious to have it as a National factory, we raised no objection 
provided we were given a definite option to re-purchase 
the whole property’- wnthin a reasonable period after the War, 
and subject to reasonable depreciation. This option we 
now hokl. 

Aithough the next lew months will be difficult, we hope 
not only that there will be no need seriously to reduce the 
number ol our employees, but that we may soon be in a 
pusitiun largely to increase the-m. Think of the aircraK 
business alone. Wc are on the eve of the b'ggest develop- 
ment that the w-mld iuus ever seen — a development so 
irresistible and natural, and ultimately beneficial, that 
nothing can delay it for very long. 

We shall leave nothing undone that -will help us to main- 
tain good relations -with our own workpeople. Nirw the 
rush IS over all good employers will wxlccme high wages 
and shorter hours if only the men will play the game and do 
all they can to encourage and not limit producticn. 

Sir Kenneth Crossley paid a tribute to the energies of 
Mr. W. M. Letts. C.B.E . managing director, Mr. Shuttle- 
worth, secretary, Mr. Hubble, works manager, and the heads 
of departments. 

The report was adopted unanimously* and Capt. £. A. 
Crossley was re-clected a director. 

Triplex Safety Glass 

Final dividend of 5 per cent., making 10 per cent, imi the 
year. 


If you require anything pertaming to aviation, study 
“PuGBT’s^* Buyers’ Guide and Trade Directory, 
which appears in our advertisement pages each 
week (see pages Ivii, Iviil, lix and Ix)* 


FLIGHT 

and The Aircrafi Engineer, 

36, GREAT QUEEN STREET. KINGSWAY, W.C. 2. 
Telegraphic address : Truditur, Westcent, Londos. 
Telephone : Gerrard 182S. 


SUBSCRIPTION RATES 

Flight ** will be Jormarded, post free, ui the follo’aring :■ — 


United Kingdom. 


3 Months, Post Free* 
6 .. * 

12 


7 

M 

28 


Abroad. 

3. d. 

3 Months, Post Frew, . I 3 

6 M , , 16 6 

12 „ .* . , 33 O 


These rates are subject to any alteration found necwvy 
under war conditions. 


Cheques and Post Office Orders should be made payable to the 
Proprietors of ” Flight.” 36, Great Queen Street, Kimnsway, 
W.C. 2, and crossed London County and WeslmdnsUr 
othsrwiss no responsiHiiiy will be accepted. 
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